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(54) Plasma display panel 

(57) In a plasma display panel, a partition wall 15 
surrounds each of discharge cells to define the dis- 
charge cells. Each of the discharge cells is divided by a 
second transverse wall 1 5B into a display discharge cell 
C1 which is opposite transparent electrodes Xa, Ya of 
paired row electrodes X, Y to provide for a sustaining 
discharge; and an addressing discharge cell C2 which 
is opposite a bus electrode Yb of the row electrode Y to 
provide for an addressing discharge caused between 
the bus electrode Yb and a column electrode D. A clear- 
ance r is provided between the discharge cell C1 and 
the addressing discharge cell C2 for communication be- 
tween the cells C1 and C2. 
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Description 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 5 

[0001] The invention relates to a panel structure of a 
surface-discharge-scheme alternating-current-type 
plasma display panel. 

[0002] The present application claims priority from 
Japanese Applications No. 2001-213846, No. 
2001-218297 and No. 2002-13320, the disclosures of 
which are incorporated herein by reference for all pur- 
poses. 

DESCRIPTION OF THE RELATED ART 

[0003] In recent times, a surface-discharge-scheme 
alternaling-currenl-lype plasma display panel has been 
received attention as a slim, large sized color screen dis- 
play, and has become commonly used in ordinary 
households and the like. 

[0004] Fig. 34 to Fig. 36 are schematic views of a con- 
ventional structure of the surface discharge-scheme al- 
ternating current-type plasma display panel. Fig. 34 is 
a front view of the conventional surface-discharge- 
scheme alternating-current-type plasma display panel. 
Fig. 35 is a sectional view taken along the V-V line of 
Fig. 34. Fig. 36 is a sectional view taken along the W-W 
line of Fig. 34. 

[0005] In Figs. 34 to 36 r the plasma display panel 
(hereinafter referred to as "PDP") includes a front glass 
substrate 1, serving as the display surface of the PDP, 
having on its back surface, in order, a plurality of row 
electrode pairs (X 1 , Y') f a dielectric layer 2 covering the 35 
row electrode pairs (X\ Y*), and a protective layer 3 
made of MgO and covering the back surfaces of the di- 
electric layer 2. 

[0006] The row electrode X' and the row electrode Y' 
of each row electrode pair (X' ; Y') are respectively con- 40 
structed of transparent electrodes Xa', Ya' each of which 
is formed of a transparent conductive film of a larger 
width made of ITO or the like, and bus electrodes Xb', 
Yd' each of which is formed of a metal film of a smaller 
width assisting the electrical conductivity of the corre- 45 
sponding transparent electrode. 

[0007] The row electrodes X' and Y* are arranged in 
alternate positions in the column direction, and the elec- 
trodes X' and Y' of each pair (X', Y') face each other with 
a discharge gap g' between. Each of the row electrode so 
pairs (X', Y') forms a display line (row) L in the matrix 
display. 

[0008] The front glass substrate 1 is situated opposite 
a back glass substrate 4 with a discharge space S', filled 
with a discharge gas, interposed between the sub- 55 
strates 1 and 4. The back glass substrate 4 is provided 
thereon with: a plurality of column electrodes D' which 
are arranged parallel to each other and each extend in 
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a direction at right angles to the row electrode pair (X, 
Y); band-shaped partition walls 5 each extending in par- 
allel to and between the two column electrodes D'; and 
phosphor layers 6 formed of phosphor materials of a red 
color (R), green color (G), and blue color (B), each of 
which covers the side faces of adjacent partition walls 
5 and the column electrode D\ 

[0009] In each display line L, the partition walls 5 par- 
tition the discharge space S' into areas each corre- 
sponding to an intersection of the column electrode D* 
and the row electrode pair (X 1 , Y'), to define discharge 
cells C which are unit light-emitting areas. 
[0010] Such surface-discharge-scheme alternating- 
current-type PDP generates images through the follow- 
ing procedure. 

[0011] First, in an addressing period following a reset 
period for carrying out reset discharge, discharge Is se- 
lectively caused between one of the row electrode pair 
(X', Y') (the row electrode Y' in this example) and the 
column electrode D' in each of the discharge cells C (an 
addressing discharge). As a result of the addressing dis- 
charge, lighted cells (the discharge cell in which a wall 
charge is formed on the dielectric layer 2) and non-light- 
ed colls (the discharge cell in which a wall charge is not 
formed on the dielectric layer 2) are distributed over the 
panel surface in accordance with an image to be dis- 
played. 

[0012] After completion of the addressing period, a 
discharge sustaining pulse is simultaneously applied al- 
ternately to the row electrodes X' and Y' of each row 
electrode pair in each display line L. Every time the dis- 
charge sustaining pulse is applied, a sustaining dis- 
charge is caused between the row electrodes X' and Y* 
in each lighted cell by the wall charge formed on the di- 
electric layer 2. 

[0013] The sustaining discharge in each lighted cell 
causes ultraviolet rays to generate from a xenon gas in- 
cluded in the discharge gas. The generated ultraviolet 
rays excites the red (R), green (G) or blue (B) phosphor 
layer 6 in each lighted cell C to thereby form a display 
image. 

[6UT3] In the conventionaPmree-electrode surface 
discharge scheme alternating current type PDP as de- 
scribed above, the addressing discharge and the sus- 
taining discharge are produced in the same discharge 
cell C\ Therefore, in each discharge cell C the address- 
ing discharge is initialed between the electrodes with the 
interposition of the red (R), green (G) or blue (B) phos- 
phor layer 6 which is provided for emitting color when 
the sustaining discharge is caused. 
[0015] For this reason, the addressing discharge pro- 
duced in the discharge cell C is subjected to influences 
ascribable to the phosphor layer 6, such as discharge 
properties varying with the phosphor materials of vari- 
ous colors forming the phosphor layers 6, variations in 
the thickness of layers produced when the phosphor lay- 
ers 6 are formed in the manufacturing process, and the. 
like. Hence, the conventional PDPs have a significant 
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difficult problem for obtaining equal addressing dis- 
charge properties in each discharge cell C 
[0016] In the aforementioned three-electrode sur- 
face-discharge-scheme alternating -current-type PDP, a 
large discharge space in each discharge cell C is need- 
ed for increasing the luminous efficiency. Therefore, the 
prior art employs the method of increasing the height of 
the partition wall 5. 

[0017] However, if the partition wall 5 is increased in 
height for increasing the luminous efficiency, the interval 
between the row electrode Y' and the column electrode 
D' between which the addressing discharge is produced 
is also increased. This increased interval produces a 
problem of an increase in a starting voltage for the ad- 
dressing discharge. 

[0018] Further, in the aforementioned three-electrode 
surface-discharge-scheme alternating-current-type 
PDP, the luminous efficiency of the PDP is enhanced by 
increasing Ihe xenon-gas conlenL in the discharge gas 
filling the discharge space S' to 10 percent or more, for 
example. However, if the xenon-gas content in the dis- 
charge gas is increased, a driving voltage for the ad- 
dressing discharge and the sustaining discharge is also 
increased, leading to a problem of an increase in the 
electrical power consumption of the PDP. 

SUMMARY OF THE INVENTION 

[0019] The present invention has been made to solve 
the problems associated with the conventional surface- 
discharge-scheme alternating-current-type plasma dis- 
play panel as described above. 

[0020] Accordingly, it is a first object of the present in- 
vention to provide a surface-discharge-scheme alter- 
nating-current-type plasma display panel capable of 
stabilizing addressing discharge properties in each of 
discharge cells, and of enhancing luminous efficiency. 
[0021] In addition to the first object, it is a second ob- 
ject of the present invention to provide a surface-dis- 
charge-scheme alternating-current-type plasma display 
panel capable of reducing driving voltage for an ad- 
dressing discharge and a sustaining discharge. 
[0022] To attain the first object, according to a first fea- 
ture of the present invention, a plasma display panel in- 
cluding: a front substrate; a plurality of row electrode 
pairs arranged in a column direction on a back surface 
of the front substrate, and each extending in a row di- 
rection and forming a display line; a dielectric layer cov- 
ering the row electrode pairs on the back surface of the 
front substrate; a back substrate placed opposite the 
front substrate with a discharge space interposed; and 
a plurality of column electrodes arranged in the row di- 
rection on a surface of the back substrate facing toward 
the front substrate, and each extending in the column 
direction to intersect the row electrode pairs and form 
unit light-emitting areas in the discharge space at the 
respective intersections, the plasma display panel com- 
prises: partition walls surrounding each of the unit light- 



emitting areas to define the unit light-emitting areas; a 
dividing wall for dividing each of the unit light-emitting 
areas into a first discharge area facing mutually opposite 
parts of the respective row electrodes constituting each 

5 of the row electrode pairs and providing for a discharge 
produced between the mutually opposite row elec- 
trodes, and a second discharge area facing a part of one 
row electrode of the row electrodes initiating a discharge 
in association with the column electrode, and providing 

*o for the discharge produced between the column elec- 
trode and the part of the one row electrode; and a com- 
municating element provided between the first dis- 
charge area and the second discharge area for commu- 
nication from the second discharge area to the first dis- 

'5 charge area. 

[0023] In the plasma display panel in the first feature, 
when an image is generated, a discharge (addressing 
discharge) is caused between the column electrode and 
one of Lhe row electrodes constituting each of the row 

20 electrode pairs, in the second discharge area (address- 
ing discharge cell) formed in the unit light-emitting area 
divided off by the dividing wall. The discharge caused in 
the second discharge area is transferred through the 
communicating clement provided between the first and 

25 second discharge areas, to the first discharge area, and 
spreads out into the first discharge area. Thus, the first 
discharge areas having a wall charge formed therein 
(lighted cells) and the first discharge areas having no 
wall charge formed therein (non-lighted ceils) are dis- 

30 tributed over the panel surface in accordance with the 
image to be generated. 

[0024] After that, in each of the first discharge areas 
having the wall charge formed therein (lighted cells) , an- 
other discharge (sustaining discharge) is caused be- 
35 tween the mutually opposite parts of the respective row 
electrodes constituting each row electrode pair. Ultravi- 
olet rays generated by the sustaining discharge excites 
phosphor layers of the three primary colors red (R), 
green (G) and blue (B) for emission of color light to form 
the image in response to an image signal on the panel 
surface. 

[0025] According to the first feature, in this way, in or- 
der to distribute the unit light-emitting areas having the 
wall charge formed therein and the unit light-emitting ar- 

45 eas having no wall charge formed therein over the panel 
surface, the addressing discharge Is produced between 
the column electrode and one row electrode of the row 
electrode pair in a second discharge area, and the sec- 
ond discharge area is formed independently of the first 

so discharge area in which the sustaining discharge is pro- 
duced, after the completion of the addressing discharge, 
between the row electrodes constituting each of the row 
electrode pairs in order to emit light. For this reason, 
even if a discharge space of the first discharge area is 

55 designed to be larger for enhancement of the luminous 
efficiency of the plasma display panel and therefore a 
distance between the row electrode and the column 
electrode is increased, it is possible to place the column 
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electrode in a position closer to the row electrode in the 
second discharge area than its position in the first dis- 
charge area, for a reduction in a starting voltage for the 
discharge between the column electrode and the row 
electrode. Thus, the enhancement of luminous efficien- 
cy and a reduction in a starting voltage for the discharge 
between the column electrode and the row electrode are 
attained at the same time. 

[0026] Further, the independent design of the first dis- 
charge area for producing the discharge between the 
row electrodes of the row electrode pair and the second 
discharge area for producing the discharge between the 
column electrode and the row electrode, eliminates the 
need of forming a phosphor layer emitting light by 
means of the discharge, in the second discharge area. 
The discharge caused between the column electrode 
and the row electrode in the second discharge area 
does not undergo the influences of the colors of phos- 
phor materials forming the phosphor layers and the var- 
iations in the thickness of the phosphor layers, thus pro- 
viding stabilized discharge properties between the col- 
umn electrode and the row electrode. 
[0027] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
a second feature in that each of the row electrodes con- 
stituting each of the row electrode pairs comprises an 
electrode body extending in the row direction, and trans- 
parent electrodes each protruding from the electrode 
body in the column direction in each unit light-emitting 
areas to face the other one of the row electrodes con- 
stituting the row electrode pair with a discharge gap be- 
tween; and that the electrode body of at least one of the 
row electrodes is opposite the second discharge areas 
to allow the discharge to be caused between the elec- 
trode body and the column electrode in each second dis- 
charge area. 

[0028] With the plasma display panel of the second 
feature, each of the row electrodes comprises the elec- 
trode body extending in the row direction and the trans- 
parent electrodes each connected to the electrode body 
in each of the unit light-emitting areas. The electrode 
*5Biay7oT1nIiaTing the discharge in association with the 
column electrode is positioned opposite the second dis- 
charge areas, so that an addressing discharge is pro- 
duced between the electrode body and the column elec- 
trode in each of the second discharge areas. 
[0029] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
a third feature in that each of the row electrodes consti- 
tuting each of the row electrode pairs comprises an elec- 
trode body extending in the row direction, and transpar- 
ent electrodes each protruding from the electrode body 
in the column direction in each unit light-emitting areas 
to face the other one of the row electrodes constituting 
the row electrode pair with a discharge gap between, 
and each having an extended part extending from the 
electrode body in the direction opposite to the transpar- 
ent electrode of the other one of the row electrodes of 



the row electrode pair; and that the extended part of the 
transparent electrode of at least one of the row elec- 
trodes is opposite the second discharge area to allow 
the discharge to be caused between the extended part 
5 of the transparent electrode and the column electrode 
in the second discharge area. 

[0030] With the plasma display panel of the third fea- 
ture, the extended part is provided to each of the trans- 
parent electrodes which are each connected to the elec- 
io trode body extending in the row direction in each unit 
light-emitting area and form a row electrode together 
with the electrode body. The extended part extends from 
the connecting point of the transparent electrode with 
the electrode body in the direction opposite to a trans- 

15 parent electrode of the other one of the row electrodes 
paired, so as to be positioned opposite to the second 
discharge area. In this way, a discharge is produced be- 
tween such an extended part and the column electrode 
in the second discharge area. 

20 [0031] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
a fourth feature of further comprising an additional ele- 
ment jutting out from a part of the dielectric layer oppo- 
site each of the second discharge areas, in a direction 

25 of the second discharge area, and coming in contact 
with the partition walls defining the corresponding unit 
light-emitting area, to block the second discharge area 
from the unit light-emitting area adjacent thereto but not 
associated therewith. 

30 [0032] With the plasma display panel of the fourth fea- 
ture, the additional element is provided on the part of 
the dielectric layer covering the row electrode pairs op- 
posite each of the second discharge areas, and in con- 
tact with the partition wall surrounding each of the unit 

35 light-emitting areas for dividing adjacent unit light-emit- 
ting areas off from each other. Due to such an additional 
element, a second discharge area formed in one unit 
light-emitting area is blocked off from an unconnected 
unit light-emitting area adjacent thereto. Thus the 

40 charged particles generated by the discharge between 
the column and row electrodes in the second discharge 
area, pass through the communicating element to flow 
into only the corresponding first discharge area of the 
unit light-emitting area concerned. 

45 [0033] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
a fifth feature of further comprising a black or dark-color- 
ed light absorption layer provided on an area opposite 
each of the second discharge areas on the front sub- 

50 strate side. 

[0034] With the plasma display panel of the fifth fea- 
ture, a face of the second discharge area on the front 
substrate side, or on the display side, is covered with 
the black or dark-colored light absorption layer. The light 

55 absorption layer prevents the light generated by the dis- 
charge between the column and row electrodes in the 
second discharge area from leaking toward the display 
surface of the panel, and consequently from having an 
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adverse effect on the image to be formed on the display 
surface of the panel. The light absorption layer also pre- 
vents the reflection of ambient light incident upon an ar- 
ea of the display surface of the panel oppose the second 
discharge area, thereby eliminating the possibility of an 
adverse effect upon the contrast in the image. 
[0035] To attain the first object, a plasma display panel 
has, in addition to the configuration of the fifth feature, 
a sixth feature in that each of the row electrodes consti- 
tuting each of the row electrode pairs comprises an elec- 
trode body extending in the row direction and transpar- 
ent electrodes each protruding from the electrode body 
in the column direction in each unit light-emitting area 
to face the other one of the row electrodes constituting 
the row electrode pair with a discharge gap between; 
that the electrode body of at least one of the row elec- 
trodes is opposite the second discharge area to allow 
the discharge to be caused between the electrode body 
and Ihe column electrode in the second discharge area; 
and that the light absorption layer is constituted by a 
black or dark-colored layer included in the electrode 
body of the row electrode, and a black or dark-colored 
layer formed in an area opposite to the second dis- 
charge area on tho front substrate side. 
[0036] With the plasma display panel of the sixth fea- 
ture, each of the row electrodes comprises an electrode 
body extending in the row direction, and transparent 
electrodes each connected to the electrode body in 
each unit light-emitting area. The electrode body of the 
row electrode initiating the discharge in association with 
the column electrode is positioned opposite the second 
discharge area. Thus the discharge is produced be- 
tween the electrode body and the column electrode in 
the second discharge cell. 

[0037] The electrode body of the row electrode oppo- 
site to the second discharge area is formed of a black 
or dark-colored layer or is constructed partially of a black 
or dark-colored layer. Additionally, an area opposite to 
the second discharge area on the front substrate side 
in which the electrode bodies of the row electrodes are 
not formed is covered with a black or dark-colored layer. 
The provision of such black or dark-colored layers pre- 
vents the light generated by the addressing discharge 
between the column and row electrodes in the second 
discharge area from leaking toward the display surface 
of the panel, and consequently from having an adverse 
effect on the image to be formed on the display surface 
of the panel. In addition, the reflection of ambient light 
incident upon an area of the display surface of the panel 
opposite the second discharge area is prevented. As a 
result, the possibility of an adverse effect upon the con- 
trast in the imago is eliminated. 

[0038] To attain the first object, a plasma display panel 
has, in addition to the configuration of the fifth feature, 
a seventh feature of further comprising an additional el- 
ement jutting out from a part of the dielectric layer op- 
posite each of the second discharge areas in a direction 
of the second discharge area, to come in contact with 



the partition walls defining the corresponding unit light- 
emitting area, to block the second discharge area from 
the unit light-emitting area adjacent thereto but not as- 
sociated therewith, and formed of a black or dark-color- 
5 ed material to constitute the light absorption layer. 
[0039] With the plasma display panel of the seventh 
feature, the additional element is provided on a part of 
the dielectric layer, overlying the row electrode pairs, op- 
posite to each of the second discharge areas, and in 
10 contact with the partition wall surrounding each of the 
unit light-emitting areas for dividing adjacent unit light- 
emitting areas off from each other. Due to such an ad- 
ditional element, a second discharge area formed in one 
unit light-emitting area is blocked from an unconnected 

1 $ unit light-emitting area adjacent thereto, and thus the 
charged particles generated by the discharge between 
the column and row electrodes in the second discharge 
area pass through the communicating element to flow 
into only the corresponding first discharge area of the 

20 unit light-emitting area concerned. The additional ele- 
ment also constitutes the light absorption layer by being 
formed of the black or dark-colored material. Such a light 
absorption layer prevents the light generated by the dis- 
charge between the column and row electrodes in the 

25 second discharge area from leaking toward the display 
surface of the panel, and consequently from having an 
adverse effect on the image to be formed on the display 
surface of the panel, and it also prevents the reflection 
of ambient light incident upon an area of the display sur- 

30 face of the panel opposite the second discharge area, 
thereby eliminating the possibility of an adverse effect 
upon the contrast on the image. 
[0040] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 

35 an eighth feature of further comprising a phosphor layer 
provided only in the first discharge area for emitting light 
by means of the discharge. 

[0041] With the plasma display panel of the eighth 
feature, a phosphor layer for emitting light by means of 
the discharge is not provided in the second discharge 
area provided for producing an addressing discharge 
between the column electrode and the row electrode. 
Hence, the addressing discharge in the second dis- 
charge area is not subject to the disadvantageous influ- 

45 ences of differences in discharge properties produced 
by phosphor materials in the three primary colors form- 
ing the phosphor layers and variations in the thickness 
of the phosphor layers, whereby the discharge proper- 
ties of the addressi ng discharge in the second discharge 

5 o area are stabilized. 

[0042] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
a ninth feature of further comprising a protrusion ele- 
ment provided in an area opposite to the second dis- 

55 charge area on the back substrate side and between the 
back substrate and the column electrode, and protrud- 
ing into the second discharge area in the direction of the 
front substrate, to allow a part of the column electrode 
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opposite each of the second discharge electrodes to jut 
out in the direction of the front substrate. 
[0043] With the plasma display panel of the ninth em- 
bodiment, in each of the second discharge areas, the 
column electrode is raised from the back substrate to 
be brought closer to the row electrode by the protrusion 
element formed between the back substrate and the col- 
umn electrode. Accordingly a discharge distance be- 
tween the column electrode and the row electrode in the 
second discharge area is smaller than a distance be- 
tween the column and row electrodes in the first dis- 
charge area. It is possible to reduce a starting voltage 
for the discharge by shortening the discharge distance 
between the column electrode and the row electrode in 
each of the second discharge areas, while the large dis- 
charge space in the first discharge area remains un- 
changed. 

[0044] To attain the first object, a plasma display panel 
has, in addition lo the configuration of Lhe first feature, 
a tenth feature of further comprising a priming particle 
generating layer provided in each of the second dis- 
charge areas of the unit light-emitting areas. 
[0045] With the plasma display panel of the tenth fea- 
ture, prior to the addressing discharge between the col- 
umn and row electrodes in the second discharge area, 
a reset discharge to form (or erase) a wall charge is pro- 
duced in the first discharge area to allow xenon included 
in a discharge gas to radiate ultraviolet rays. The ultra- 
violet rays excite the priming particle generating layer 
formed in the second discharge area to allow it to radiate 
ultraviolet rays. The ultraviolet rays excites a protective 
layer overlying the dielectric layer and the like to allow 
them to emit priming particles. Due to the afterglow char- 
acteristic of the priming particle generating layer, a suf- 
ficient quantity of the priming particles required for pro- 
ducing the addressing discharge is ensured in the sec- 
ond discharge area during the period of the addressing 
discharge in the second discharge area, resulting in pre- 
vention of the occurrence of a false discharge or a dis- 
charge time lag incident to a decrease in the priming 
partic le quan tities with the passage of time after the 
completion of The reset disch aTgeT ~" 
[0046] To attain the first object, a plasma display panel 
has, in addition to the configuration of the tenth feature, 
an eleventh feature in that the priming particle generat- 
ing layer is formed of a ultraviolet-region light emissive 
material having an afterglow characteristic or continu- 
ously radiating ultraviolet rays when the material is ex- 
cited by ultraviolet rays having a predetermined wave- 
length. 

[0047] With the plasma display panel of the eleventh 
feature, the afterglow characteristic of the ultraviolct-ro- 
gion light emissive material forming the priming particle 
generating layer prevents a decrease in quantity of the 
priming particles with the passage of time when the ad- 
dressing discharge is produced between the column 
and row electrodes in the second discharge area. In 
turn, the occurrence of a false discharge or a discharge 



time lag incident to a decrease in priming particle quan- 
tities is prevented. 

[0048] To attain the first object, a plasma display panel 
has, in addition to the configuration of the eleventh fea- 
5 ture, a twelfth feature in that the ultraviolet-region light 
emissive material has an afterglow characteristic for 0.1 
msec or more. 

[0049] With the plasma display panel of the twelfth 
feature, the afterglow characteristic of the ultraviolet-re- 

10 gion light emissive material forming the priming particle 
generating layer prevents a decrease in quantity of the 
priming particles with the passage of time when the ad- 
dressing discharge is produced between the column 
and row electrodes in the second discharge area. Addi- 

15 tionally, the afterglow characteristic continues for 0.1 
msec or more. As a result, the occurrence of a false dis- 
charge or a discharge time lag Incident to a decrease in 
priming particle quantities is fully prevented. 
[0050] To attain the Nrsl object, a plasma display panel 

^0 has, in addition to the configuration of the eleventh fea- 
ture, a thirteenth feature in that the ultraviolet-region 
light emissive material has an afterglow characteristic 
for 1 msec or more. 

[0051 ] With the plasma display panel of the thirteenth 
25 feature, the afterglow characteristic of the ultraviolet- re- 
gion light emissive material forming the priming particle 
generating layer prevents a decrease in quantity of the 
priming particles with the passage of time when the ad- 
dressing discharge is produced between the column 
30 and row electrodes in the second discharge area. Fur- 
ther, the afterglow characteristic continuing for 1 msec 
or more provides the priming particle quantities needed 
roughly for the duration of the addressing discharge. 
Thus, the occurrence of a false discharge or a discharge 
35 time lag incident to a decrease in priming particle quan- 
tities is further fully prevented. 

[0052] To attain the first object, a plasma display panel 
has, in addition to the configuration of the eleventh fea- 
ture, a fourteenth feature in that the priming particle gen- 

40 erating layer includes a material having a work function 
of 4.2 eV or less. 
~|0053] With the plasma display panel of the fourteenth * 
feature, the afterglow characteristic of the ultraviolet- re- 
gion light emissive material forming the priming particle 

45 generating layer, allows the excited material having a 
work function of 4.2 eV or less (high y material) which is 
included in the priming particle generating layer, lo con- 
tinuously emit priming particles. Hence, when the ad- 
dressing discharge is produced between the column 

50 and row electrodes in the second discharge area, a de- 
crease in quantity of the priming particles with the pas- 
sage of time is prevented, to provide a sufficient quantity 
of the priming particles needed for the addressing dis- 
charge. In turn, the occurrence of a false discharge or 

55 a discharge time lag incident to a decrease in priming 
particle quantities is prevented. 

[0054] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
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a fifteenth feature of further comprising a dielectric layer, 
formed of a material having a relative permittivity of 50 
or more, provided in a position in each of the second 
discharge areas on the back substrate side in a form of 
being interposed between the column electrode and the 5 
part of the one row electrode initiating the discharge in 
association with the column electrode. 
[0055] With the plasma display panel of the fifteenth 
feature, the dielectric layer having a relative permittivity 
of 50 or more is provided in each second discharge area, 10 
and shortens an apparent discharge distance between 
the column electrode and the row electrode in the sec- 
ond discharge area, thereby successfully reducing a 
starting voltage for the addressing discharge. 
[0056] To attain the first object, a plasma display panel is 
has, in addition to the configuration of the first feature, 
a sixteenth feature in that the communicating element 
is constituted by a clearance formed between the front 
substrate and Ihe dividing wall by determining a height 
of the dividing wall dividing off the first discharge area 20 
and the second discharge area in each unit light-emit- 
ting area to be less than a height of the partition walls 
for defining the periphery of the unit light-emitting area. 
[0057] With the plasma display panel of the sixteenth 
feature, even if a partition wall for defining the periphery 25 
of each unit light-emitting area is in contact with a part 
of a dielectric layer or the like provided on the front sub- 
strate to block adjacent unit light-emitting areas from 
each other, since the communication element is provid- 
ed by the clearance which is formed between the divid- 30 
ing wall having a height less than that of the partition 
wall and dividing off the first discharge area and the sec- 
ond discharge area, and a part of the dielectric layer or 
the like provided on the front substrate, the charged par- 
ticles generated by the discharge in the second dis- 35 
charge area are allowed to pass through the communi- 
cating element to flow into the first discharge area. 
[0058] To attain the first object, a plasma display panel 
has, in addition to the configuration of the first feature, 
a seventeenth feature in that the communicating ele- 40 
ment is constituted by a groove formed in the dividing 
wall dividing off the first discharge area and the second 
discharge area, and having both ends opening toward 
the first discharge area and the second discharge area. 
[0059] With the plasma display panel of the seven- 45 
teenth feature, even if a partition wail for defining the 
periphery of each unit light-emitting area is in contact 
with a part of the dielectric layer or the like provided on 
the front substrate to block adjacent unit light-emitting 
areas from each other, since the communication ele- so 
ment constituted by the groove which is formed in the 
dividing wall dividing off the first and second discharge 
areas permits communication from the second dis- 
charge area to the first discharge area, the charged par- 
ticles generated by the discharge in the second dis- 55 
charge area pass through the communicating element 
to introduce into the first discharge area. 
[0060] To attain the first object, a plasma display panel 
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has, in addition to the configuration of the first feature, 
an eighteenth feature of further comprising an additional 
element jutting out from a part of the dielectric layer op- 
posite each of the second discharge areas in a direction 
of the second discharge area, to come in contact with 
the partition walls defining each of the unit light-emitting 
areas, to block the second discharge area from the un- 
connected unit light-emitting area adjacent thereto, and 
the communicating element is formed in the additional 
element. 

[0061] With the plasma display panel of the eight- 
eenth feature, when the additional element jutting out 
from the dielectric layer in the direction of the back sub- 
strate is in contact with the partition wall for defining the 
periphery of each unit light-emitting area and the divid- 
ing wall for dividing off the first and second discharge 
areas, the communicating element formed in the addi- 
tional element permits communication from the second 
discharge area to the first discharge area. Thus, the 
charged particles generated by the discharge in th e sec- 
ond discharge area are introduced through the commu- 
nication element into the first discharge area. 
[0062] To attain the first object, a plasma display panel 
has, in addition to the configuration of tho first feature, 
a nineteenth feature of further comprising either a high 
relative permittivity dielectric layer formed of a material 
having a required relative permittivity, or a conductor 
layer formed of an electrically-conductive material, pro- 
vided on the back substrate in each of the second dis- 
charge areas, 

[0063] In the plasma display panel of the nineteenth 
feature ; either the high relative permittivity dielectric lay- 
er or the conductor layer provided in each of the second 
discharge areas decreases a discharge distance be- 
tween the column electrode and the part of one row elec- 
trode of the paired row electrodes between which the 
addressing discharge is caused. Hence, the addressing 
discharge is started at a low discharge-starting voltage. 
[0064] According to the nineteenth feature, even 
when a distance between the row electrode and the col- 
umn electrode is increased by increasing a discharge 
space of the first discharge area for enhancement of the 
luminous efficiency of the plasma display panel, a dis- 
charge distance between the column electrode and one 
of the row electrodes in each of the second discharge 
areas is shortened by providing either the high relative 
permittivity dielectric layer or the conductor layer in each 
of the second discharge areas. Thus, a reduction in a 
starting voltage for the addressing discharge and the en- 
hancement of luminous efficiency are attained at the 
same time. 

[0065] To attain the first object, a plasma display panel 
has, in addition to the configuration of the nineteenth 
feature : a twentieth feature in that the material forming 
the high relative permittivity dielectric layer has a rela- 
tive permittivity of 50 or more. 

[0066] With the plasma display panel of the twentieth 
feature, the addressing discharge is produced between 
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the column and row electrodes with the interposition of 
the dielectric layer having a relative permittivity of 50 or 
more in each of the second discharge areas. This design 
decreases an apparent discharge distance of the ad- 
dressing discharge between the column electrode and 
the row electrode, so as to reduce a starting voltage for 
the addressing discharge. 

[0067] To attain the first object, a plasma display panel 
has, in addition to the configuration of the nineteenth 
feature, a twenty-first feature in that the second dis- 
charge area is further divided into a first area positioned 
between the column electrode and the part of the one 
row electrode initiating the discharge in associated with 
the column electrode, and a second area having the ar- 
ea of the second discharge area with the exception of 
the first area, and either the high relative permittivity di- 
electric layer or the conductor layer is formed in the first 
area of the second discharge area. 
[0068] With Lhe plasma display panel of the twenty- 
first feature, the second discharge area is divided into 
the first area and the second area, and the high relative 
permittivity dielectric layer or the conductor layer is 
formed only in the first area which is positioned between 
the column electrode and the row electrode initiating the 
discharge in association with the column electrode. That 
is, a dielectric layer is not provided in an area unneces- 
sary to start the addressing discharge. As a result, the 
plasma display panel is prevented from having an un- 
desired interelectrode capacitance between adjacent 
column electrode, and consequently from having a re- 
active power. 

[0069] To attain the first object, a plasma display panel 
has, in addition to the configuration of the twenty-first 
feature, a twenty-second feature of further comprising 
a priming particle generating layer provided in the sec- 
ond area of each of the second discharge areas. 
[0070] With the plasma display panel of the twenty- 
second feature, prior to the addressing discharge be- 
tween the column and row electrodes in the second dis- 
charge area, a reset discharge is produced in the first 
discharge area to allow xenon included in a discharge 
gas to radiate ultravioleTrays. The ultraviolet rays excite 
the priming particle generating layer formed in the sec- 
ond area of the second discharge area to allow it to ra- 
diate ultraviolet light. The ultraviolet light excites a pro- 
tective layer overlying the dielectric layer and the like to 
allow them lo emit priming particles. Due to lhe afterglow 
characteristic of the priming particle generating layer, a 
sufficient quantity of the priming particles required for 
producing the addressing discharge is ensured in the 
second discharge area during the period of the address- 
ing discharge in the second discharge area, resulting in 
prevention of the occurrence of a false discharge or a 
discharge time lag incident to a decrease in the priming 
particle quantities with the passage of time after the 
completion of the reset discharge. 
[0071 ] To attain the first object, a plasma display panel 
has, in addition to the configuration of the twenty-second 



feature, a twenty-third feature in that the priming particle 
generating layer is formed of a ultraviolet- region light 
emissive material having an afterglow characteristic of 
continuously radiating ultraviolet rays when the material 
s is excited by ultraviolet rays having a predetermined 
wavelength. 

[0072] With the plasma display panel of the twenty- 
third feature, the afterglow characteristic of the ultravi- 
olet-region light emissive material forming the priming 

*o particle generating layer prevents a decrease in quantity 
of the priming particles with the passage of time when 
the addressing discharge is produced between the col- 
umn and row electrodes in the second discharge area. 
In turn, the occurrence of a false discharge or a dis- 

*5 charge time lag incident to a decrease in priming particle 
quantities is prevented. 

[0073] To attain the first object, a plasma display panel 
has, in addition to the configuration of the twenty-third 
fealure s a twenly-rourlh feature in that lhe uilraviolel-re- 
20 gjon light emissive material has an afterglow character- 
istic for 0.1 msec or more. 

[0074] With the plasma display panel of the twenty- 
fourth feature, the afterglow characteristic of the ultravi- 
olct-rcgion light emissive material forming the priming 
particle generating layer prevents a decrease in quantity 
of the priming particles with the passage of time when 
the addressing discharge is produced between the col- 
umn and row electrodes in the second discharge area. 
[0075] Further, the afterglow characteristic continues 

30 for 0.1 msec or more. As a result, the occurrence of a 
false discharge or a discharge time lag incident to a de- 
crease in priming particle quantities is fully prevented. 
[0076] To attain the first object, a plasma display panel 
has, in addition to the configuration of the twenty-third 

35 feature, a twenty-fifth feature in that the ultraviolet-re- 
gion light emissive material has an afterglow character- 
istic for 1 msec or more. 

[0077] With the plasma display panel of the twenty- 
fifth feature, the afterglow characteristic of the ultravio- 

40 let-region light emissive material forming the priming 
particle generating layer prevents a decrease in quantity 
ofthe priming particles with the passage of time when 
the addressing discharge is produced between the col- 
umn and row electrodes in the second discharge area. 

45 [0078] Additionally, the afterglow characteristic con- 
tinuing for 1 msec or more provides the priming particle 
quantities needed roughly Tor the duration of the ad- 
dressing discharge. Thus, the occurrence of a false dis- 
charge or a discharge time lag incident to a decrease in 

50 priming particle quantities is further fully prevented. 
[0079] To attain the first object, a plasma display panel 
has, in addition to the configuration of the twenty-second 
feature, a twenty-sixth feature in that the priming particle 
generating layer includes a material having a work func- 

55 tion of 4.2 eV or less. 

[0080] With the plasma display panel of the twenty- 
sixth feature, the afterglow characteristic of the ultravi- 
olet-region light emissive material forming the priming 
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particle generating layer allows the excited material 
having a work function of 4.2 eV or less which is included 
in the priming particle generating layer, to continuously 
emit priming particles. Hence, when the addressing dis- 
charge is produced between the column and row elec- 5 
trodes in the second discharge area, a decrease in 
quantity of the priming particles with the passage of time 
is prevented, to provide a sufficient quantity of the prim- 
ing particles needed for the addressing discharge. In 
turn, the occurrence of a false discharge or a discharge 10 
time lag incident to a decrease in priming particle quan- 
tities is prevented. 

[0081 ] To attain the first object, a plasma display panel 
has, in addition to the configuration of the nineteenth 
feature, a twenty-seventh feature of further comprising is 
a high relative permittivity dielectric layer provided on a 
face, facing the front substrate, of the conductor layer 
formed in each of the second discharge areas. 
[0082] WiLh the plasma display panel of the twenty- 
seventh feature, a discharge distance of the addressing 20 
discharge produced between the column electrode and 
one row electrode of the paired row electrodes in the 
second discharge area is shortened by the conductor 
layer formed in the second discharge area, and there- 
fore a starting voltage for the addressing discharge is 2s 
decreased. An apparent discharge distance between 
the conductor layer and the one row electrode is de- 
creased by the high relative permittivity dielectric layer 
formed on the face of the conductor layer, and therefore 
a starting voltage forthe addressing discharge is further 30 
decreased. 

[0083] To attain the first object, a plasma display panel 
has, in addition to the configuration of the nineteenth 
feature, a twenty-eighth feature in that the conductor 
layer is formed on a column-electrode protective layer 35 
covering the column electrodes, and is electrically con- 
nected to the column electrode through a conducting el- 
ement with the interposition of the column-electrode 
protective layer. 

[0084] With the plasma display panel of the twenty- *o 
eighth, due to the electrical connection between the con- 
ductor layer and the column electrode through the con- 
ducting element with the interposition of the column- 
electrode protective layer, a discharge distance be- 
tween the column electrode and one row electrode of *5 
the paired row electrodes Is further decreased, to sig- 
nificantly reduce a starling volLage for the addressing 
discharge. 

[0085] To attain the first object, a plasma display panel 
has, in addition to the configuration of the twenty-eighth so 
feature, a twenty-ninth feature in that the conducting el- 
ement electrically connecting the conductor layer to the 
column electrode is a through hole formed in the col- 
umn-electrode protective layer. 

[0086] With the plasma display panel of the twenty- 55 
ninth feature, the conductor layer and the column elec- 
trode are electrically connected by the through hole, 
formed in the column-electrode protective layer, with the 
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interposition of the column-electrode protective layer 
concerned, whereby a discharge distance between the 
column electrode and one row electrode of the paired 
row electrodes is further decreased, resulting in a sig- 
nificant decrease of a starling voltage for the addressing 
discharge. 

[0087] To attain the first object, a plasma display panel 
has, in addition to the configuration of the nineteenth 
feature, a thirtieth feature in that the one row electrodes 
and the other row electrodes constituting the row elec- 
trode pairs are arranged in alternate positions in each 
display line in the column direction such that the one row 
electrodes of the adjacent row electrode pairs are ar- 
ranged back to back and the other row electrodes of the 
adjacent row electrode pairs are arranged back to back; 
that either the high relative permittivity dielectric layer or 
the conductor layer is formed in the second discharge 
area opposite to the parts of the back-to-back one row 
electrodes individually causing the discharge in associ- 
ation with the column electrode; and that a space formed 
between either the high relative permittivity dielectric 
layer or the conductor layer and the dielectric layer cov- 
ering the row electrode pairs, is divided by a rib member 
extending in the row direction into areas respectively 
facing the parts of the one row electrodes arranged back 
to back. 

[0088] With the plasma display panel of the thirtieth 
feature : in the arrangement of the row electrodes of two 
kinds consisting the row electrode pairs, the row elec- 
trodes of the same kind of the respective row electrode 
pairs adjacent to each other are arranged back to back 
in the column direction. Due to such an arrangement, 
discharge capacity is not formed in the non-display area 
between the row electrodes positioned back to back 
when a discharge sustaining pulse is applied across the 
row electrode pair and the sustaining discharge is initi- 
ated between the row electrodes, resulting in prevention 
of reactive power. 

[0089] To attain the second object, a plasma display 
panel has, in addition to the configuration of the first fea- 
ture, a thirty-first feature in that parts of the row elec- 
trodes, constituting each of the row electrode pairs, for 
initiating the discharge therebetween, are opposite each 
other with an empty space between. 
[0090] With the plasma display panel of the thirty-first 
feature : In a position opposite to a first discharge area 
in which the wall charge is formed by the addressing 
discharge produced in the second discharge area (a 
lighted cell), a discharge (sustaining discharge) is 
caused between the opposite parts of the row elec- 
trodes of the row electrode pair with the interposition of 
an empty space which is formed between the parts of 
the row electrodes concerned. Ultraviolet rays generat- 
ed by the sustaining discharge excite the phosphor layer 
of a red (R), green (G) or blue color (B) of the three pri- 
mary colors formed in each of the first discharge areas 
to allow it to emit light. An image is thus formed on the 
panel surface in response to an image signal. 
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[0091] According to the thirty-first feature, due to the 
design in which the sustaining discharge is caused be- 
tween the opposite parts of the row electrodes of the 
row electrode pair with the interposition of the empty 
space which is formed between the opposite parts con- 
cerned, a distance of an electric line force passing 
through the inside of the dielectric layer when the sus- 
taining discharge is caused is shortened, and therefore 
the electric field strength of the electric line force is in- 
creased considerably more than that in the prior art. For 
this reason, even when a xenon-gas content in the dis- 
charge gas is increased for enhancement of the lumi- 
nous efficiency of the sustaining discharge, it is possible 
to produce the discharge at a low driving voltage. 
[0092] To attain the second object, a plasma display 
panel has, in addition to the configuration of the thirty- 
first feature, a thirty-second feature in that the empty 
space is constituted by a recess formed in a part of the 
dielectric layer positioned between the parts of Lhe row 
electrodes initiating the discharge therebetween. 
[0093] With the plasma display panel of the thirty-sec- 
ond feature, the recess is formed in a part of the dielec- 
tric layer positioned between the parts of the row elec- 
trodes of the row electrode pair initiating tho discharge 
therebetween, and an empty space in the recess is in- 
terposed between the opposite parts of the row elec- 
trodes causing the sustaining discharge. 
[0094] To attain the second object, a plasma display 
panel has, in addition to the configuration of the thirty- 
second feature, a thirty-third feature in that the recess 
is formed in an island-like form in each of the first dis- 
charge areas. 

[0095] With the plasma display panel of the thirty-third 
feature, the recess interposed between the parts of the 
row electrodes causing the sustaining discharge there- 
between is formed independently in a circular- or quad- 
rangular-shaped island form in each first discharge ar- 
ea. 

[0096] To attain the second object, a plasma display 
panel has, in addition to the configuration of the thirty- 
second feature, a thirty-four th feature in that the recess 
is formed in a band shape extending in the row direction 
and continuing between the first discharge areas adja- 
cent to each other in the row direction. 
[0097] With the plasma display panel of the thirty- 
fourth feature, the recess interposed between the parts 
of the row electrodes of the row electrode pair causing 
the sustaining discharge therebetween has a band 
shape extending in the row direction, and is formed in 
such a manner as to span adjacent first discharge areas 
in the row electrode. 

[0098] To attain the second object, a plasma display 
panel has, in addition to the configuration of the thirty- 
first feature, a thirty-fifth feature in that the parts of the 
row electrodes constituting each of the row electrode 
pairs for initiating the discharge therebetween are op- 
posite each other in a face-to-face form. 
[0099] In the plasma display panel of the thirty-fifth 



feature, the part of each of the row electrodes of the row 
electrode pair between which the sustaining discharge 
is caused is shaped by, for example, being bent in a di- 
rection of either the front substrate or the back substrate 
5 in relation to a part of its row electrode extending in par- 
allel to the front substrate, so that the parts of the both 
the row electrodes are opposite each other in a face-to- 
face form. 

[0100] With this design, when compared to a conven- 
10 tional case where a sustaining discharge is produced 
between parts of the row electrodes which are end-to- 
end with each other an electric line force of the sustain- 
ing discharge passes through a decreased discharge- 
distance, so that the electric field strength thereof is in- 
is creased. For this reason , even in the use of a discharge 
gas with a high xenon-gas content, it is possible to fur- 
ther reduce driving voltage required for causing the sus- 
taining discharge. 

[0101] To attain the second object, a plasma display 
20 panel has, in addition to the configuration of the thirty- 
first feature, a thirty-sixth feature in that each of the row 
electrodes constituting each of the row electrode pairs 
comprises an electrode body extending in the row direc- 
tion, and transparent electrodes each protruding from 
25 the electrode body in the column direction in each unit 
light-emitting areas to face the other one of the row elec- 
trodes constituting the row electrode pair with a dis- 
charge gap between; and that the electrode body of at 
least one of the row electrodes is opposite the second 
30 discharge areas to allow the discharge to be caused be- 
tween the electrode body and the column electrode in 
each second discharge area. 

[01 02] With the plasma display panel of the thirty-sixth 
feature : each of the row electrodes comprises the elec- 

35 trode body extending in the row direction and the trans- 
parent electrodes each connected to the electrode body 
in each of the unit light-emitting areas. The electrode 
body for initiating the discharge in association with the 
column electrode is positioned opposite the second dis- 

40 charge areas, so that an addressing discharge is pro- 
duced between the electrode body and the column elec- 
trode in each of the second discharge areas. 
[0103] To attain the second object, a plasma display 
panel has, in addition to the configuration of the thirty- 

15 first feature, a thirty-seventh feature in that each of the 
row electrodes constituting each of the row electrode 
pairs comprises an electrode body extending in the row 
direction, and transparent electrodes each protruding 
from the electrode body in the column direction in each 

50 unit light-emitting areas to face the other one of the row 
electrodes with a discharge gap between, and each hav- 
ing an extended part extending from the electrode body 
in the direction opposite to the transparent electrode of 
the other one of the row electrodes of the row electrode 

55 pair; and that the extended part of the transparent elec- 
trode of at least one of the row electrodes is opposite 
the second discharge area to allow the discharge to be 
caused between the extended part of the transparent 
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electrode and the column electrode in each second dis- 
charge area. 

[01 04] With the plasma display panel of the thirty-sev- 
enth feature, the extended part is provided to each of 
the transparent electrodes which are each connected to 5 
the electrode body extending in the row direction in each 
unit light-emitting area and form a row electrode togeth- 
er with the electrode body. The extended part extends 
from the connecting point of the transparent electrode 
with the electrode body in the direction opposite to a 10 
transparent electrode of the other one of the row elec- 
trodes paired, so as to be positioned opposite to the sec- 
ond discharge area. In this way, a discharge is produced 
between such an extended part and the column elec- 
trode in the second discharge area. 15 
[01 05] These and other objects and advantages of the 
present invention will become obvious to those skilled 
in the art upon review of the following description, the 
accompanying drawings and appended claims. 

20 

BRIEF DESCRIPTION OF THE DRAWINGS 
[01 06] 

Fig. 1 is a schematic front view of a first embodiment 25 
according to the present invention. 
Fig. 2 is a sectional view taken along the V1 -V1 line 
in Fig. 1 . 

Fig. 3 is a perspective view in the first embodiment. 
Fig. 4 is a graph showing Paschen characteristics 30 
for setting a distance for an addressing discharge 
in the first embodiment. 

Fig. 5 is a schematic front view of a second embod- 
iment according to the present invention. 
Fig. 6 is a sectional view taken along the V2-V2 line 35 
in Fig. 5. 

Fig. 7 is a schematic sectional view of a third em- 
bodiment according to the present invention. 
Fig. 8 is a schematic sectional view of a fourth em- 
bodiment according to the present invention. 40 
Fig. 9 is a perspective view of the fourth embodi- 
ment. 

Fig. 10 is a schematic sectional view of a fifth em- 
bodiment according to the present invention. 
Fig. 1 1 is a perspective view in the fifth embodiment. 45 
Fig. 12 is a schematic front view of a sixth embod- 
iment according Lo the present invention. 
Fig. 13 is a sectional view taken along the V3-V3 
line in Fig. 12. 

Fig. 14 is a sectional view taken along the W3-W3 so 
line in Fig. 12. 

Fig. 15 is a perspective view of the sixth embodi- 
ment. 

Fig. 16 is a schematic sectional view of a seventh 
embodiment according to the present invention. 55 
Fig. 17 is a schematic sectional view of an eighth 
embodiment according to the present invention. 
Fig. 1 8 is a schematic sectional view of a ninth em- 



bodiment according to the present invention. 
Fig. 1 9 is a schematic sectional view of a tenth em- 
bodiment according to the present invention. 
Fig. 20 is a schematic sectional view of an eleventh 
embodiment according to the present invention. 
Fig. 21 is a schematic sectional view of a twelfth 
embodiment according to the present invention. 
Fig. 22 is a schematic sectional view of a thirteenth 
embodiment according to the present invention. 
Fig. 23 is a schematic sectional view of a fourteenth 
embodiment according to the present invention. 
Fig. 24 is a schematic front view of a fifteenth em- 
bodiment according to the present invention. 
Fig. 25 is a sectional view taken along the V4-V4 
line in Fig. 24. 

Fig. 26 is a perspective view in the fifteenth embod- 
iment. 

Fig. 27 is a schematic front view of a sixteenth em- 
bodiment according lo Lhe present invention. 
Fig. 28 is a sectional view taken along the V5-V5 
line in Fig. 27. 

Fig. 29 is a schematic sectional view of a seven- 
teenth embodiment according to the present inven- 
tion. 

Fig. 30 is a schematic sectional view of an eight- 
eenth embodiment according to the present inven- 
tion. 

Fig. 31 is a perspective view in the eighteenth em- 
bodiment. 

Fig. 32 is a schematic sectional view of a nineteenth 
embodiment according to the present invention. 
Fig. 33 is a perspective view in the nineteenth em- 
bodiment. 

Fig. 34 is a schematic front view of a construction 
of a conventional PDP. 

Fig. 35 is a sectional view taken along the V-V line 
in Fig. 34. 

Fig. 36 is a sectional view taken along the W-W line 
in Fig. 34. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0107] Preferred embodiments according to present 
invention will be described below in detail with reference 
to the accompanying drawings. 

[0108] Fig. 1 lo Fig. 3 are schematic views illustrating 
a first embodiment of a plasma display panel (hereinaf- 
ter referred to as "PDP") according to the present inven- 
tion. Fig. 1 is a front view of part of the cell structure of 
the PDP in the first embodiment. Fig. 2 is a sectional 
view taken along the V1-V1 lino of Fig. 1. Fig. 3 is a 
perspective view of the first embodiment. 
[0109] The PDP illustrated in Figs. 1 to 3 includes a 
front glass substrate 1 0 serving as a display surface. A 
plurality of row electrode pairs (X, Y) are arranged on 
the back surface of the front glass substrate 10, and . 
each extend in a row direction of the substrate 1 0 (in the 
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left-right direction of Fig. 1). 

[0110] Each of the row electrodes X includes trans- 
parent electrodes Xa each of which is formed of a trans- 
parent conductive film made of ITO or the like construct- 
ed in a letter-T shape, and a black bus electrode Xb 
which is formed of a wide metal film extending in the row 
direction of the front glass substrate 10 and connected 
to a base end, having a smaller width, of the transparent 
electrode Xa. 

[0111] Likewise, each of the row electrodes Y in- 
cludes transparent electrodes Ya each of which is 
formed of a transparent conductive film made of ITO or 
the like constructed in a letter-T shape, and a black bus 
electrode Yb which is formed of a wide metal film ex- 
tending in the row direction ot the front glass substrate 
1 0 and connected to a base end, having a smaller width, 
of the transparent electrode Ya. 

[01 12] The row electrodes X and Y are alternated in 
posilion in a column direction (the vertical direction in 
Fig. 1 , and the left-right direction in Fig. 2) of the front 
glass substrate 10, The transparent electrodes Xa and 
Ya are arranged at regular intervals along the corre- 
sponding bus electrodes Xb an Yb, and the paired trans- 
parent electrodes Xa and Ya extend in the direction of 
the other of the row electrode pair in such a way that 
leading ends, having a larger width, of the respective 
paired transparent electrodes Xa and Ya are opposite 
each other with the interposition of a discharge gap g 
having a required width. 

[01 13] Each of the row electrode pairs (X, Y) forms a 
display line L extending in the row direction. 
[01 14] On the back surface of the front glass substrate 
1 0, a dielectric layer 11 is formed so as to cover the row 
electrode pairs (X, Y). On the back surface of the die- 
lectric layer 11, an additional dielectric layer 12 pro- 
trudes backward from the back surface of the dielectric 
layer 11 (downward in Fig. 2) in a position opposite to a 
predetermined area : as described later, including the 
adjacent bus electrodes Xb and Yb of the respective row 
electrode pairs (X, Y) adjacent to each other, and also 
it extends in parallel to the bus electrodes Xb, Yb. 



[0115] The additional dielectric layer 12 also serves 
as a light absorption layer including black or dark-color- 
ed pigments. 

[01 16] The back surfaces of the dielectric layer 1 1 and 
additional dielectric layers 1 2 are covered with a protec- 
tive layer made of MgO (not shown). 
[0117] The front glass substrate 10 is situated in par- 
allel to a back glass substrate 1 3 having a surface facing 
the display surface on which a plurality of column elec- 
trodes D are arranged parallel to each other at prede- 
termined intervals and each extend in a direction at right 
angles to the bus electrodes Xb, Yb (in the column di- 
rection) in a position opposite to the paired transparent 
electrodes Xa and Ya in each of the row electrode pairs 
(X, Y). 

[0118] On the surface of the back glass substrate 13 
on the display surface side, a white column-electrode 



protective layer (dielectric layer) 14 covers the column 
electrodes D, and a partition wall 15 shaped as de- 
scribed below are formed on the column-electrode pro- 
tective layer 14. 
5 [0119] The partition wall 15 is constructed by, when 
viewed from the front glass substrate 10, first transverse 
walls 15A each of which extends in the row direction 
along the edge of the bus electrode Xb of each row elec- 
trode X on the side facing the bus electrode Yb of the 

10 row electrode Y paired therewith; second transverse 
walls 15B each of which extends in parallel to the edge 
of the bus electrode Yb of each row electrode Y on the 
side facing the bus electrode Xb of the row electrode X 
paired therewith, at a predetermined interval from the 

15 first transverse wall 1 5A; and vertical walls 1 5C each of 
which extends in the column direction in a position be- 
tween adjacent transparent electrodes Xa plus adjacent 
transparent electrodes Ya which are arranged at regular 
intervals along the corresponding bus electrodes Xb, Yb 

20 of the row electrodes X, Y. 

[0120] The first transverse wall 15A and the vertical 
wall 15C are each designed to be of a height equal to a 
distance between the protective layer covering the back 
surface of the additional dielectric layer 12 and the col- 

25 umn-electrode protective layer 14 covering the column 
electrode D. The second transverse wall 15B is de- 
signed to be of a height slightly smaller than that of the 
first transverse wall 15A and vertical wall 15C. That is, 
a front surface of the first transverse wall 15A (the upper 

30 surface in Fig. 2), and a front face of the vertical wall 
15C between the first transverse wall 15A and the sec- 
ond transverse wall 1 5B are in contact with the back sur- 
face of the protective layer covering the additional die- 
lectric layer 1 2, whereas the second transverse wall 1 5B 

35 js out of contact with the back surface of the protective 
layer covering the additional dielectric layer 12 and a 
clearance r is formed between the front surface of the 
wall 15B and the protective layer covering the additional 
dielectric layer 12. 

40 [0121] The first and second transverse walls 15A and 
1 5B and vertical wall 1 5C of the partition wall 1 5 partition 



the discharge space between the front and back glass 
substrates 1 0 and 1 3 into areas each opposite to the 
transparent electrodes Xa and Ya paired with and facing 

45 each other, to thereby define display discharge cells C1 . 
Further the vertical walls 1 5C partition a space which is 
formed between the Nrsl and second transverse walls 
1 5A and 1 5B and opposite to the back-to-back bus elec- 
trodes Xb and Yb of adjacent row electrode pairs (X, Y), 

50 to thereby define addressing discharge cells C2 which 
alternate with the display discharge cells C1 in the col- 
umn direction. 

[01 22] The display discharge cell C 1 and the address- 
ing discharge cell C2 adjacent to each other with the 
55 second transverse wall 15B in the column direction in 
between are connected with each other through the 
clearance r which is formed between the front face of 
the second transverse wall 15B and the protective layer 
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covering the additional dielectric layer 12. 
[01 23] A phosphor layer 1 6 overlies all the five faces 
inside each display discharge cell C1, made up of one 
face of the column-electrode dielectric layer 14 and the 
four side faces of the first and second transverse walls 
1 5A and 1 5B and vertical walls 1 5C of the partition wall 
15. The three primary colors red, green and blue are 
applied to the phosphor layers 16 each provided in a 
display discharge cell C1 , and arranged in order a red 
color (R), a green color (G) and a blue color (B) in the 
row direction. 

[0124] On a face of the back glass substrate 13 op- 
posite to each addressing discharge cell C2, a protru- 
sion rib 17 protrudes from the face of the substrate 13 
on the display surface side into the addressing dis- 
charge cell C2 with a height less than that of the second 
transverse wall 1 5B, and extends in a band shape in the 
row direction. 

[0125] Thus, pari of the column eleclrode D opposite 
to each addressing discharge cell C2 and the column- 
electrode protective layer 1 4 covering the part of column 
electrode D is raised from the back glass substrate 13 
by the protrusion rib 1 7 to protrude into each addressing 
discharge coll C2, and therefore a space-distance s2 
between the part of the column electrode D opposite to 
the addressing discharge cell C2 and the bus electrodes 
Xb and Yb is smaller than a space-distance s1 between 
part of the column electrode D opposite to the display 
discharge cell C1 and the transparent electrodes Xa, Ya. 
[0126] The protrusion rib 17 may be formed of the 
same dielectric material as that of the column-electrode 
protective layer 14. Alternatively, the protrusion rib 17 
may be constituted by forming projections and depres- 
sions on the front surface of the back glass substrate 1 3 
by means of sandblast or wet etching. 
[0127] Each display discharge cell C1 and each ad- 
dressing discharge cell C2 are filled with a discharge 
gas. 

[0128] Such a PDP generates images through the fol- 
lowing procedure. 

[0129] First, in each of the display discharge cells C1 , 
a reset discharge in a reset period is caused to form a 
wall charge on the surface of the dielectric layer 11 . 
[0130] In an addressing period following the reset pe- 
riod, a scanning pulse is applied to the row electrode Y 
and a data pulse is applied to the column electrode D. 
[0131] Thereupon, an addressing discharge is initiat- 
ed at an intersection of the row electrode Y applied with 
the scanning pulse and the column electrode D applied 
with the data pulse between the electrodes Y and D. In 
this point, the addressing discharge is produced mainly 
between the part of the column electrode D protruded 
into the addressing discharge cell C2 by the protrusion 
rib 17 and the bus electrode Yb of the row electrode Y, 
because the space-distance s2 between the bus elec- 
trode Yb of the row electrode Y and the column elec- 
trode D which are opposite each other in the addressing 
discharge cell C2 is smaller than the space-distance s1 



between the transparent electrode Ya of the row elec- 
trode Y and the column electrode D which are opposite 
each other in the display discharge cell C1 . 
[0132] The charged particles generated by the ad- 

5 dressing discharge in the addressing discharge cell C2 
pass through the clearance r formed between the sec- 
ond transverse wall 1 5B and the additional dielectric lay- 
er 12, and flow into the display discharge cell C1 adjoin- 
ing to the addressing discharge cell C2 with the second 

10 transverse wall 15Bin between, to erase the wall charge 
formed on the dielectric layer 11 facing the display dis- 
charge cell C1 . Thus, lighted cells (the display discharge 
cell C1 in which the wall charge is formed on the dielec- 
tric layer 1 1 ) and non-lighted cells (the display discharge 

is cell C1 in which the wall charge is not formed on the 
dielectric layer 11) are distributed in all display lines L 
over the panel surface in accordance with an image to 
be displayed. 

[0133] In a sustaining light-emission period after the 

20 completion of the addressing period, a discharge sus- 
taining pulse is simultaneously applied alternately to 
each row electrode pair (X, Y) in each display line L. 
Every time the discharge sustaining pulse is applied, a 
sustaining discharge is initiated between the opposite 

25 transparent electrodes Xa and Ya in each lighted cell, 
and therefore ultraviolet rays is generated. The gener- 
ated ultraviolet rays excites each of the red (R), green 
(G) and blue (B) phosphor layers 16 facing the display 
discharge cells C1 to thereby form a display image. 

30 [0134] With the above PDP, the addressing discharge 
for distributing the lighted cells and the non-light cells 
over the panel surface in accordance with the image to 
be displayed and the sustaining discharge for allowing 
the phosphor layers 1 6 to emit color light are independ- 

35 ently produced in individual discharge cells. This design 
can successfully accomplish two objects at the same 
time: a reduction in a starting voltage for the addressing 
discharge due to the fact that the protrusion rib 1 7 pro- 
vides a smaller space-distance s2 between the column 

40 electrode D and the bus electrode Yb of the row elec- 
trode Y in the addressing discharge cell C2, and an in- 
crease in the luminous efficiency due to the fact that a 
discharge space in the display discharge cell C1 is de- 
signed to be larger (i.e. there is a larger space-distance 

45 s1 between transparent electrodes Xa, Ya and the col- 
umn electrode D). 

[0135] Further, in the PDP, the addressing discharge 
is produced in the addressing discharge call C2 without 
the phosphor layer, so that a stable addressing dis- 

50 charge is provided without being subject to the influenc- 
es of discharge properties varying with the phosphor 
materials with various colors forming the phosphor lay- 
ers, variations in the thickness of the phosphor layer, 
and the like as conventional PDPs do in which an ad- 

55 dressing discharge is caused between two electrodes 
with the interposition of a phosphor layer. 
[0136] When determining a space-distance s2 be- 
tween the column electrode D and the bus electrode Yb 
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in the addressing discharge cell C2, it is preferred to re- 
fer, in the graph of Paschen properties shown in Fig. 4, 
a range in which an addressing-discharge starting volt- 
age indicated by the line v1 showing starting voltages 
for the addressing discharge is low and shows positive 
characteristics (characteristics of increasing discharge- 
voltage values with an increase in pressure in the dis- 
charge space), namely, an area of the line v1 around 
the lowest point thereof and to the right of the lowest 
point (the area indicated by "E" in Fig. 4). 
[0137] In this way, when the space-distance s2 is de- 
termined such that an addressing-discharge starting 
voltage falls into the area E of the line v1 , it is possible 
to decrease a starting voltage for the addressing dis- 
charge in the PDP. Further, a small variation in a dis- 
charge voltage due to pressure in the area E allows var- 
iations in height of the protrusion rib 17 (i.e. variations 
of the space-distance s2) to have a minimized influence 
on the addressing discharge voltage. 
[0138] It should be mentioned that in the first embod- 
iment the space-distance s2 is determined at 70 p.m. 
[0139] In the above PDP. the charged particles gen- 
erated by the addressing discharge in one addressing 
discharge coll C2 pass through the clearance r formed 
between the additional dielectric layer 12 and the sec- 
ond transverse wall 15B, and flow into the display dis- 
charge cell C1 in which the transparent electrode Ya ex- 
tends from the bus electrode Yb involved in the initiation 
of the addressing discharge. In this point, the additional 
dielectric layer 12 is in contact with the first transverse 
wall 1 5A and the vertical wall 1 5C, to block the address- 
ing discharge cell C2 concerned from the unconnected 
display discharge cell C1 to which the cell C2 concerned 
is adjacent in the opposite column direction, and from 
addressing discharge cells C2 to which the cell C2 con- 
cerned is adjacent on both sides in the row direction. 
Thus, the charged particles are prevented from flowing 
into such an unconnected display discharge cell C1 and 
addressing discharge cells C2 adjacent to the address- 
ing discharge cell C2 concerned. 
[0140] Charged particles generated by the sustaining 



formed between the additional dielectric layer 12 and 
the second transverse wall 15A by determining the 
height of the second transverse wall 15B to be lower 
than that of the first transverse wall 15A. Alternatively, 
5 a groove communicating between a display discharge 
cell C1 and the corresponding addressing discharge cell 
C2 may be formed on the top of a second transverse 
wall having the same height as that of the first transverse 
wall 15A. As a further alternative, a groove communi- 

10 eating between a display discharge cell C1 and the cor- 
responding addressing discharge cell C2 may be 
formed on an additional dielectric layer in contact with 
a second transverse wall having the same height as that 
of the first transverse wall 15A. As yet another alterna- 

15 tive, a second transverse wall having the same height 
as that of the first transverse wall 15A may be position- 
ally staggered from an additional dielectric layer to form 
a clearance communicating between a display dis- 
charge cell C1 and the corresponding addressing dis- 

20 charge cell C2. 

[0143] Fig. 5 and Fig. 6 are views schematically illus- 
trating a second embodiment of PDP according to the 
present invention. Fig. 5 is a front view of part of the cell 
structure of the PDP in the second embodiment. Fig. 6 

25 is a sectional view along the V2-V2 line in Fig. 5. 

[0144] In the PDP of the second embodiment, a bus 
electrode X1 b of a row electrode X1 is placed in a posi- 
tion opposite a first transverse wall 15A. A base end 
X1a' of a transparent electrode X1a connected to the 

30 bus electrode X 1 b extends to a position opposite part of 
a column electrode D, positioned on a protrusion rib 1 7, 
with an addressing discharge cell C2 interposed. 
[0145] Likewise, a bus electrode Y1b of a row elec- 
trode Y1 is placed in a position opposite a second trans- 

35 verse wall 1 5B. A base end Y1 a' of a transparent elec- 
trode Y1 a connected to the bus electrode Y1 b extends 
to a position opposite part of a column electrode D, po- 
sitioned on a protrusion rib 17, with an addressing dis- 
charge cell C2 interposed. 

40 [0146] The configuration of other components in the 
second embodiment is approximately the same as that 



discharge in the display discharge cell C1 are also pre- 
vented from flowing into an unconnected addressing 
discharge cell C2 adjacent thereto by the additional di- 
electric layer 12. 

[0141] Further, the additional dielectric layer 12 serv- 
ing as a light absorption layer including black or dark 
pigments prevents light generated at the addressing dis- 
charge in the addressing discharge cell C2 from leaking 
toward the display surface of the front glass substrate 
10, and also prevents the reflection of ambient light 
passing through the front glass substrate 10 onto the 
area corresponding to the addressing discharge cell C2, 
resulting in improvement in contrast of the display im- 
age. 

[0142] For communicating between a display dis- 
charge cell C1 and the corresponding addressing dis- 
charge cell C2, in the foregoing, the clearance r is 



of the PDP in the first embodiment, and therefore the 
same reference numerals are used. 
[0147] The first embodiment describes the address- 
es tng discharge produced between the bus electrode Yb 
and the column electrode D on the protrusion rib 17 in 
the addressing discharge cell C2, whereas the second 
embodiment describes the PDP in which an addressing 
discharge is caused between the column electrode D on 
50 the protrusion rib 1 7, and the base end Y1 a' of the trans- 
parent electrode Ya extending from the bus electrode to 
a position opposite to the addressing discharge cell C2. 
[0148] Fig. 7 is a sectional view of a PDP according 
to a third embodiment of the present invention which is 
55 taken at the same position as in that in Fig. 2. 

[01 49] The PDP in the third embodiment has a similar 
configuration to that in the PDP in the first embodiment, 
in which each of the bus electrodes Xb, Yb of the re- 
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spective row electrodes X. Y is positioned opposite to 
the addressing discharge cell C2 and has a black con- 
ductive layer. Between the bus electrodes Xb and Yb 
positioned back to back in adjacent display lines L and 
opposite the same addressing discharge cell C2 : a black 
or dark-colored light absorption layer 20 extends in the 
row direction . The light absorption layer 20 and the black 
or dark conductive layers of the bus electrodes Xb and 
Yb cover a face of the addressing discharge cell C2 fac- 
ing the front glass substrate 10. 

[0150] The configuration of other components in the 
third embodiment is approximately the same as that of 
the PDP in the first embodiment, and therefore the same 
reference numerals are used. 

[0151] With the PDP according to the third embodi- 
ment, the light generated in the addressing discharge 
cell C2 is blocked by the light absorption layer 20 and 
the black or dark conductive layers of the bus electrodes 
Xb and Yb, and prevented rrom leaking toward the dis- 
play surface of the front glass substrate 10. Also, the 
reflection of ambient light passing through the front 
glass substrate 10 onto the area corresponding to the 
addressing discharge cell C2 is prevented. As a result, 
the contrast in the display image is improved. 
[0152] Fig. 8 and Fig. 9 are schematic views illustrat- 
ing a fourth embodiment of a PDP according to the 
present invention. Fig. 8 is a sectional view of the PDP 
in the fourth embodiment which is taken at the same po- 
sition as that in Fig. 2. Fig. 9 is a perspective view of the 
fourth embodiment. 

[0153] The PDP in the fourth embodiment has a sim- 
ilar configuration to that of the PDP in the first embodi- 
ment, but a priming particle generating layer 30 is pro- 
vided in each addressing discharge cell C2 on parts of 
the column-electrode protective layer 14, first trans- 
verse wall 1 5 A, second transverse wall 1 5B and vertical 
wall 1 5C which are not opposite to the column electrode 
D. 

[0154] The priming particle generating layer 30 is 
formed of ultraviolet-region light emissive materials hav- 
ing an afterglow characteristic in which, for example, the 
material is excited by ultraviolet rays having a predeter- 
mined wavelength or more, to continuously emit ultravi- 
olet rays for 0.1 msec or more, preferably, for the length 
of the addressing period or more (e.g. 1.0 msec or 
more). 

[0155] The priming particle generating layer 30 
formed of the ultraviolet region light emissive material 
may include a material having a lower work function (e. 
g. 4.2 eV or less), namely, a material having a higher 
coefficient of secondary electron emission (a high y 
(gamma) material). 

[0156] Examples of materials having a small work 
function and insulation properties include: oxides of al- 
kali metals (e.g. Cs 2 0: work function 2.3 eV); oxides of 
alkali-earth metals (e.g. CaO, SrO, BaO); fluorides (e. 
g. CaF 2( MgF 2 ); a material which crystal defects, impu- 
rities, or the like are caused in crystal to produce an im- 



perfection level for an increase in a coefficient of sec- 
ondary electron emission (e.g. MgOx having a compo- 
sition ratio of Mg:0 changed from 1 :1 to cause crystal 
defects); Ti0 2 ; Y 2 O a ; and so on. 

5 [01 57] Another ultraviolet region light emissive mate- 
rials have an afterglow characteristic in which when the 
materials are excited by a 1 47nm-wavelength vacuum 
ultraviolet light radiated from xenon included in the dis- 
charge gas by a discharge, to continuously emit ultravi- 

10 olet rays for 0.1 msec or more, preferably, 1 .0 msec or 
more (i.e. a time length of an addressing period or 
more). Examples of such ultraviolet region light emis- 
sive materials include BaSi 2 O s :Pb 2+ (a wavelength of 
emitted light: 350 nm), SrB 4 0 7 F:Eu 2+ (a wavelength of 

is emitted light: 360 nm), (Ba, Mg, Zn) 3 Si 2 0 7 :Pb 2+ (a 
wavelength of emitted light: 295 nm), YF 3 :Gd, Pr, and 
so on . 

[0158] The configuration of other components in the 
fourth embodiment is approximately the same as that of 
20 the PDP in the first embodiment, and therefore the same 
reference numerals are used. 

[0159] In the PDP of the fourth embodiment, the 
147nm-wavelength vacuum ultraviolet light is radiated 
from xenon included in the discharge gas by a reset dis- 

25 charge of a concurrent reset period in which wall charg- 
es are formed (or erased) in all the display discharge 
cells C1 , and then excites the priming particle generat- 
ing layer 30 provided in each addressing discharge cell 
C2 to allow it to emit ultraviolet light. The ultraviolet light 

30 excites the protective layer (MgO layer) overlying the 
additional dielectric layer 1 2 and the high y material of 
the priming particle generating layer 30 if it includes this, 
to allow them to emit priming particles. 
[0160] The priming particle generating layer 30 con- 

35 tinuously emits the ultraviolet lightfor at least 0.1 msec 
or more due to the afterglow characteristic of the ultra- 
vrolet-region light emissive materials forming the layer 
30. Hence, during the addressing period following the 
concurrent reset period, a sufficient quantity of priming 

40 particles in each addressing discharge cell C2 can be 
ensured to cause an addressing discharge. Accordingly, 
the occurrence of a false discharge or a discharge time 
lag incident to a decrease in priming particle quantities 
with the passage of time after the completion of the reset 

45 discharge is prevented. 

[0161] Fig. 10 and Fig. 11 are schematic views Illus- 
trating a nrih embodiment or the PDP according to the 
present invention. Fig. 1 0 is a sectional view of the PDP 
in the fifth embodiment which is taken at the same po- 

50 sition as that in Fig. 2. Fig. 11 is a perspective view in 
the fifth embodiment. 

[0162] The PDP in the fifth embodiment differs from 
the PDPs in the first to fourth embodiments in that the 
protrusion rib is not provided for bringing the column 
55 electrode closer to the bus electrode in each addressing 
discharge cell, and therefore a column electrode D1 is 
shaped in a straight line shape even in an area corre- 
sponding to an addressing discharge cell C2\ 
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[0163] In the addressing discharge cell C2', a dielec- 
tric layer 40 formed of high p. (epsilon) materials having 
50 or more (50 to 250) of a relative permittivity (e) are 
provided so as to reduce the discharge space in each 
addressing discharge cell C2' (a space-distance be- 
tween the bus electrode Yb and the dielectric layer 40). 
[0164] Examples of high e materials for the dielectric 
layer 40 include SrTi0 3 . 

[0165] The configuration of other components in the 
fifth embodiment is approximately the same as that of 
the PDP in the first embodiment, and therefore the same 
reference numerals are used. 

[0166] In the PDP of the fifth embodiment, the ad- 
dressing discharge is produced between the electrodes 
D and Yb with the interposition of the high e materials 
forming the dielectric layer 40 in the addressing dis- 
charge cell C2\ and the high e materials has 50 or more 
of a relative permittivity (e). Hence, an apparent dis- 
charge-distance between the column electrode D1 and 
the bus electrode Yb which cause the addressing dis- 
charge is shortened, resulting in a reduction in starting 
voltage for the addressing discharge. 
[01 67] Fig. 1 2 to Fig. 1 5 are schematic views illustrat- 
ing a sixth embodiment of a PDP according to the 
present invention. Fig. 12 is a front view of part of the 
cell structure of the PDP in the sixth embodiment. Fig. 
13 is a sectional view along the V3-V3 line in Fig. 12. 
Fig. 14 is a sectional view along the W3-W3 line in Fig. 
12. Fig. 15 is a perspective view of the sixth embodi- 
ment 

[0168] The configuration of a basic structure of the 
PDP illustrated in Fig. 12 to Fig. 15 is approximately the 
same as the configuration of the PDP in the first embod- 
iment (Figs. 1 to 3), and the components the same as 
or similar to those of the PDP in the first embodiment 
are designated by the same or similar reference numer- 
als. 

[01 69] I n the addressing discharge cell C2 of the PDP 
in the sixth embodiment, a pair of vertical ribs 50 extend 
in the column direction between the first transverse wall 
15A and the second transverse wall 15B on both sides 
or the column electrode D. Yhe pair of vertical ribs 50 
further divides the inside of the addressing discharge 
cell C2 into a first addressing discharge cell C2a posi- 
tioned in a central part of the addressing discharge cell 
C2 and opposite to the column electrode D, and second 
addressing discharge cells C2b positioned on both 
sides of the first addressing discharge cell C2a. 
[0170] Each of the first addressing discharge cells 
C2a is provided therein with a dielectric layer 51 formed 
of a material having a high relative permittivity (e.g. e « 
50 to 250) such as SrTi0 3 (hereinafter referred to as 
"the high e materials"). The dielectric layer 51 reduces 
the discharge space in each first addressing discharge 
cell C2a (a space-distance between the bus electrode 
Yb and the dielectric layer 51). 

[01 71 ] There is nothing formed inside each of the sec- 
ond addressing discharge cells C2b positioned on both 



sides of the first addressing discharge cell C2a, that is 
the second addressing discharge cell C2b is hollow. 
[01 72] Each of the display discharge cells C1 and ad- 
dressing discharge cells C2 is filled with a discharge 
5 gas. 

[01 73] Images are generated on the PDP as follows. 
> [0174] First, wall charges are formed on the surface 
of the dielectric layer 11 in each display discharge cell 
C1 through the reset discharge in the reset period. 
10 [0175] In the addressing period following the reset pe- 
riod, a scanning pulse is applied to the row electrode Y 
and a data pulse is applied to the column electrode D. 
[0176] In this point, due to the high e materials forming 
the dielectric layer 51 in the first addressing discharge 
?5 cell C2a of the addressing discharge cell C2, an virtual 
discharge distance s3 between the column electrode D 
and the bus electrode Yb is shorter than a distance s4 
between the column electrode D and transparent elec- 
trode Ya which are opposite each other with the display 

20 discharge cell C1 between. Hence, the addressing dis- 
charge is caused between the column electrode D and 
bus electrode Yb which are opposite each other with the 
first addressing discharge cell C2a between. 
[0177] Charged particles generated by the address- 
es ing discharge in the first addressing discharge cell C2a 
pass through a clearance r between the second trans- 
verse wall 1 5B and a first additional dielectric layer 1 2A, 
and then flow into a display discharge cell C1 adjoining 
the cell C2a concerned with the second transverse wall 

30 1 5B in between , to erase the wall charge formed on part 
of the dielectric layer 11 facing the discharge cell C1 . 
Thus lighted cells (the display discharge cells C1 in 
which the wall charge is formed on the dielectric layer 
1 1 ) and non-lighted cells (the display discharge cells C1 

35 jn which the wall charge is not formed on the dielectric 
layer 11) are distributed over the panel surface in ac- 
cordance with the image to be displayed. 
[0178] In this point, the charged particles generated 
by the addressing discharge at one addressing dis- 

40 charge cell C2 do not flow into an unconnected display 
discharge cell C 1 adjacent to the cell C2 c oncerned with 
the first transverse wall 15A between, because a second 
additional dielectric layer 12B is provided so as to block 
the cell C2 concerned from the unconnected cell C1 . 

45 [0179] In a sustaining light-emission period after the 
completion of the addressing period, a discharge sus- 
taining pulse is simultaneously applied alternately to the 
row electrode pairs (X, Y) in each display line L Every 
time the discharge sustaining pulse is applied, a sus- 

50 taining discharge is initiated between the opposite trans- 
parent electrodes Xa and Ya in each lighted cell, and 
therefore ultraviolet rays arc generated. The generated 
ultraviolet rays excite the red (R), green (G) or blue (B) 
phosphor layer 1 6 facing the display discharge cells C1 , 

55 to thereby form a display image. 

[0180] With the above PDP, the addressing discharge 
is produced in the addressing discharge cell C2 provid- 
ed independently of the display discharge cell C1 in 
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which the sustaining discharge is produced. The ad- 
dressing discharge between the electrodes Yb and D is 
produced with the interposition of the high e materials 
forming the dielectric layer 51 in the first addressing dis- 
charge cell C2a, and therefore an apparent discharge 
distance between the column electrode D and the bus 
electrode Yb is shortened, so that a starting voltage for 
the addressing discharge is considerably decreased as 
compared with that in the prior art. 
[0181] In the PDP, further, the addressing discharge 
cell C2 is divided into the first addressing discharge cell 
C2a and the second addressing discharge cells C2b by 
the vertical ribs 50, and the dielectric layer 51 is formed 
only in the f irst addressing discharge cell C2a positioned 
opposite the column electrode D in a central part of the 
addressing discharge cell C2, in which a dielectric layer 
unnecessary for starting the addressing discharge is not 
formed. This design does not permit the PDP to have 
an undesired inlereleclrode capacitance between adja- 
cent column electrodes D, resulting in prevention of un- 
necessary electric power consumption. 
[0182] Still further, in the PDP, the addressing dis- 
charge is produced in the addressing discharge cell C2 
formed indopendontly of the display discharge coll C1 
in which the sustaining discharge is produced. For this 
reason, it is possible to enhance the luminous efficiency 
by means of defining a larger discharge space in the 
display discharge cell C1 (a longer distance s4 between 
the transparent electrodes Xa, Ya and the column elec- 
trode D) without having influence on a discharge starting 
voltage for the addressing discharge. 
[0183] Fig. 16 is a sectional view illustrating a seventh 
embodiment of a PDP according to the present inven- 
tion which is taken in the same position as that in Fig. 
1 4 of the sixth embodiment. 

[0184] Inthe PDP in the seventh embodiment, a prim- 
ing particle generating layer 52 is provided in each of 
the second addressing discharge cells C2b which have 
been designed to be hollow in the sixth embodiment. 
[0185] The priming particle generating layer 52 is 
made of ultraviolet-region light emissive materials hav- 
ing an afterglow characteristic in which, for example, the 
material is excited by ultraviolet rays having a predeter- 
mined wavelength or more, to continuously emit ultravi- 
olet rays for 0.1 msec or more, preferably, for the length 
of the addressing period or more (e.g. 1.0 msec or 
more). 

[01 86] The priming particle generating layer 52 made 
of the ultraviolet region light emissive material may in- 
clude a material having a lower work function (e.g. 4.2 
eV or less), namely, a material having a higher coeffi- 
cient of secondary electron omission (a high y material)! 
[0187] Examples of the materials having a small work 
function and insulation properties include: oxides of al- 
kali metals (e.g. Cs 2 0: work function 2.3 eV); oxides of 
alkali-earth metals (e.g. CaO ; SrO, BaO); fluorides (e. 
g. CaF 2f MgF 2 ); a material which crystal defects, impu- 
rities, or the like are caused in crystal to produce an im- 
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perfection level for an increase in a coefficient of sec- 
ondary electron emission (e.g. MgOx having a compo- 
sition ratio of Mg:0 changed from 1 :1 to cause crystal 
defects); Ti0 2 ; Y 2 0 3 ; and so on. 

5 [0188] Another ultraviolet region light emissive mate- 
rials have afterglow characteristics in which when the 
materials are excited by a 1 47nm-wavelength vacuum 
ultraviolet light radiated from xenon included in the dis- 
charge gas by a discharge, to continuously emit ultravi- 

10 olet light for 0.1 msec or more, preferably 1 .0 msec or 
more (i.e. a time length of an addressing period or 
more). Examples of such ultraviolet region light emis- 
sive materials include BaSi 2 O s :Pb 2+ (a wavelength of 
emitted light: 350 nm), SrB 4 0 7 F:Eu 2+ (a wavelength of 

15 emitted light: 360 nm), (Ba, Mg, Zn) 3 Si 2 0 7 :Pb 2+ (a 
wavelength of emitted light: 295 nm), YF 3 :Gd, Pr, and 
so on. 

[0189] The configuration of other components in the 
seventh embodiment is approximately the same as that 

20 of the PDP in the sixth embodiment, and therefore the 
same reference numerals are used. 
[0190] In the PDP of the seventh embodiment the 
147nm-wavelength vacuum ultraviolet rays is radiated 
from xenon included in the discharge gas through a rc- 

25 set discharge in a concurrent reset period in which a wall 
charge is formed (or erased) in alt the display discharge 
cells C1 , and then excites the priming particle generat- 
ing layer 52 provided in each second addressing dis- 
charge cell C2b to allow it to emit ultraviolet rays. The 

30 ultraviolet light excites the protective layers (MgO lay- 
ers) overlying the first and second additional dielectric 
layers 12A and 1 2B and the high ^material of the priming 
particle generating layer 52 if the layer 52 includes it, to 
allow them to emit priming particles. 

35 [0191] The priming particle generating layer 52 con- 
tinuously emits the ultraviolet rays for at least 0.1 msec 
or more due to the afterglow characteristic of the ultra- 
violet-region light emissive materials forming the layer 
52. Hence, during the addressing period following the 

40 concurrent reset period, a sufficient quantity of priming 
particles can be ensured in each addressing discharge 
cell C2 to cause an addressing discharge, resulting in 
prevention of the occurrence of a false discharge or a 
discharge time lag incident to a decrease in the priming 

45 particle quantities with the passage of time after the 
completion of the reset discharge. 
[0192] Fig. 17 is a sectional view illustrating an eighth 
embodiment of PDP according to the present invention 
which is taken in the same position as that in Fig. 13 of 

50 the sixth embodiment. 

; ^[0193] The PDP in the sixth embodiment has the al- 
ternate arrangement of the row electrodes X and Y in 
the column direction in the manner X-Y, X-Y,--, whereas 
the PDP in the eighth embodiment has an arrangement 

55 jn which the row electrodes X and Y of adjacent row 
electrode pairs (X, Y) in the column direction are 
changed in position in each display line such that two 
electrodes of the same kind are positioned back to back 
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in the manner X-Y, Y-X, X-Y, 

[0194] In the PDP of the eighth embodiment, an ad- 
dressing discharge cell C2' Is provided opposite the two 
bus electrodes Yb of the back-to-back row electrodes Y 
of adjacent row electrode pairs (X, Y), and is used in 
common between the two display discharge cells C1 po- 
sitioned on both sides of the addressing discharge cell 
C2' in the column direction. The dielectric layer 51 is 
formed only in a first addressing discharge cell C2a fac- 
ing the bus electrodes Yb of the respective row elec- 
trodes Y. 

[0195] A second additional dielectric layer 12B' ex- 
tends on the back surface of the first additional dielectric 
layer 12A in row direction (a direction perpendicular to 
Fig. 17) in a position opposite to an area between the 
two bus electrodes Yb of the back-to-back row elec- 
trodes Y of adjacent row electrode pairs (X f Y). The sec- 
ond additional dielectric layer 12B' has the back surface 
in contact wilh Ihe dielecLric layer 51, and divides a 
space between the first additional dielectric layer 12A 
and the dielectric layer 51 into two to form a pair of di- 
vided addressing discharge cells C2a' positioned back 
to back. 

[0196] The left-hand ono of tho divided addressing 
discharge cell C2a' is connected through a clearance r, 
formed between the first additional dielectric layer 12A 
and the second transverse wall 15B, to a display dis- 
charge cell C1 adjacent thereto with the second trans- 
verse wall 15B between. 

[0197] The right-hand one of the divided addressing 
discharge cell C2a' is connected through a clearance r\ 
formed between the first additional dielectric layer 12A 
and the first transverse wall 1 5A, to a display discharge 
cell C1 adjacent thereto with the second transverse wall 
15A between. 

[0198] A cell C2" opposite to the two bus electrodes 
Xb of the respective row electrodes X arranged back to 
back is hollow. A third additional dielectric layer 12C is 
formed on an approximately overall back surface of the 
first additional dielectric layer 12A f and in contact with 
leading end faces of the first and second transverse 
wallsT^SA andl^Blwnlch are positioned on both sides * 
of the cell C2", to block the cell C2" from the display dis- 
charge cells C 1 adjacent thereto with the first transverse 
wall 15A and the second transverse wall 15B between. 
[0199] The configuration of other components in the 
eighth embodiment is approximately Lhe same as thai 
of the POP in the sixth embodiment, and therefore the 
same reference numerals are used. 
[0200] In the POP of the eighth embodiment, the ad- 
dressing discharge is produced between the bus elec- 
trodes Yb and the column electrode D in tho first ad- 
dressing discharge cells C2a' which are divided by the 
second additional dielectric layer 12B' and positioned 
between the first additional dielectric layer 12A and the 
dielectric layer 51 . Charged particles generated by the 
addressing discharge pass through the clearance r be- 
tween the first additional dielectric layer 12A and the 



second transverse wall 15B and the clearance r 1 be- 
tween the first additional dielectric layer 1 2A and the first 
transverse wall 15A ? and flow into the corresponding 
display discharge cells C1 adjacent to the respective di- 
5 vided addressing discharge cells C2a\ 

[0201] In this way, the PDP in the eighth embodiment 
has the arrangement of the row electrodes X positioned 
back to back and the row electrodes Y positioned back 
to back in the column direction. With this arrangement, 
io when the discharge sustaining pulse is applied to the 
row electrode pair (X, Y) to initiate the sustaining dis- 
charge, discharge capacity is not formed in a non-dis- 
play area between the row electrodes positioned back 
to back in the column direction, thus preventing a reac- 
ts tive power. 

[0202] Fig. 18 is a sectional view illustrating a ninth 
embodiment of PDP according to the present invention 
which is taken in the same position as that in Fig. 1 3 of 
Lhe sixth embodiment. 

20 [0203] Instead of the dielectric layer 51 made of the 
high z materials in the sixth embodiment, the PDP in the 
ninth embodiment includes a conductor layer 61 which 
is formed of electrically-conductive materials such as sil- 
ver or the liko : and provided in each first addressing dis- 

25 charge cell C2a of the addressing discharge cell. 

[0204] The configuration of other components in the 
ninth embodiment is approximately the same as that of 
the PDP in the sixth embodiment, and therefore the 
same reference numerals are used. 

30 [0205] In the PDP of the ninth embodiment, the ad- 
dressing discharge is also produced in the addressing 
discharge cell, formed separately from the display dis- 
charge cell C1 providing for the sustaining discharge, 
with the interposition of the electrically-conductive ma- 
ss terials forming the conductor layer 61 in the first ad- 
dressing discharge cell C2a of the addressing discharge 
cell. Accordingly, a discharge distance between the col- 
umn electrode D and the bus electrode Yb is shortened 
to considerably decrease a starting voltage for the ad- 

40 dressing discharge as compared with that in the prior 

art. 

[0206] Fig. 1 9 is a sectional view illustrating a tenth 
embodiment of PDP according to the present invention 
which is taken in the same position as that in Fig. 13 of 

45 the sixth embodiment. 

[0207] The PDP in the tenth embodiment includes a 
dielectric layer 62 formed of the high e materials and pro- 
vided on a face, opposite to the first additional dielectric 
layer 12A, of the conductor layer 61 which is made of 

50 the electrically-conductive materials such as silver or 
the like and provided in each of the first addressing dis- 
charge cells C2a of the addressing discharge colls. 
[0208] The configuration of other components in the 
tenth embodiment is approximately the same as that of 

55 the PDP in the sixth embodiment, and therefore the 
same reference numerals are used. 
[0209] As in the case of the sixth embodiment, in the 
PDP of the tenth embodiment, the addressing discharge 
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between the electrodes Yb and D is produced in the ad- 
dressing discharge cell formed separately from the dis- 
play discharge cell C1 providing for the sustaining dis- 
charge, with the interposition of the high e materials 
forming the dielectric layer 62 and the electrically-con- 
ductive materials forming the conductor layer 61 . Ac- 
cordingly, a discharge distance between the column 
electrode D and the bus electrode Yb is shortened by 
the conductor layer 61 , and also an apparent discharge 
distance between the column electrode D and the bus 
electrode Yb is more shortened by the dielectric layer 
62, to considerably decrease a starting voltage for the 
addressing discharge as compared with that in the prior 
art. 

[0210] Fig. 20 is a sectional view illustrating an elev- 
enth embodiment of PDP according to the present in- 
vention which is taken in the same position as that in 
Fig. 13 of the sixth embodiment. 

[0211] As in Ihecase of Ihe PDP in the eighth embod- 
iment, the PDP in the eleventh embodiment has an ar- 
rangement in which the row electrodes X and Y of ad- 
jacent row electrode pairs (X, Y) in the column direction 
are changed in position in each display line such that 
two electrodes of the same kind arc positioned back to 
back in the manner X-Y, Y-X, X-Y,-. 
[0212] As in the case of the PDP in the tenth embod- 
iment, the conductor layer 61 made of the electrically- 
conductive materials and the dielectric layer 62 made of 
the high e. materials are provided in each of the first ad- 
dressing discharge cells C2a of the addressing dis- 
charge cells C2*. 

[0213] The configuration of other components in the 
eleventh embodiment is approximately the same as that 
of the PDP in the eighth embodiment, and therefore the 
same reference numerals are used. 
[0214] As in the case of the PDP in the eighth embod- 
iment, the PDP in the eleventh embodiment has the ar- 
rangement of the row electrodes X positioned back to 
back and the row electrodes Y positioned back to back 
in the column direction. This arrangement does not al- 
low the PDP to have discharge capacity in the non-dis- 
play area between the row electrodes positioned back 
to back in the column direction when the discharge sus- 
taining pulse is applied to the row electrode pair (X, Y) 
to initiate the sustaining discharge, thus preventing a re- 
active power. Further, as in the case of the PDP In the 
lenth embodiment, the addressing discharge between 
the electrodes Yb and D is produced in the addressing 
discharge cell C2' formed separately from the display 
discharge cell C1 providing for the sustaining discharge, 
with the interposition of the high e materials forming the 
dielectric layer 62 and the electrically-conductive mate- 
rials forming the conductor layer 61 . Accordingly, a dis- 
charge distance between the column electrode D and 
the bus electrode Yb is shortened by the conductor layer 
61 , and also an apparent discharge distance between 
the column electrode D and the bus electrode Yb is more 
shortened by the dielectric layer 62, to considerably de- 
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crease a starting voltage for the addressing discharge 
as compared with that in the prior art. 
[0215] Fig. 21 is a sectional view illustrating a twelfth 
embodiment of PDP according to the present invention 
5 which is taken in the same position as that in Fig. 13 of 
the sixth embodiment. 

[0216] The PDP of the ninth embodiment is config- 
ured such that the conductor layer 61 is electrically con- 
nected to the column electrode D with the interposition 

to of the column electrode protective layer 14. In the PDP 
in the twelfth embodiment, the conductor layer 61 and 
the column electrode D are electrically connected 
through a through hole 63 provided in a column elec- 
trode protective layer 14', as illustrated in Fig. 21 . 

is [0217] The configuration of other components in the 
twelfth embodiment is approximately the same as that 
in the PDP of the ninth embodiment., and therefore the 
same reference numerals are used. 
[0218] WiLh the PDP of the twelfth embodiment, due 

20 to the electric connection between the conductor layer 
61 and the column electrode D with the interposition of 
the column electrode protective layer 14\ a discharge 
distance between the column electrode D and each bus 
electrode Yb is further decreased, to considerably rc- 

25 duce a starting voltage for the addressing discharge as 
compared with that in the prior art. 
[0219] Fig. 22 is a sectional view illustrating a thir- 
teenth embodiment of PDP according to the present in- 
vention which is taken in the same position as that in 

30 Fig. 1 3 of the sixth embodiment. 

[0220] The conductor layer 61 in the PDP of the tenth 
embodiment is electrically connected to the column 
electrode D with interposition of the column electrode 
protective layer 14. In the PDP in the thirteenth embod- 

35 iment the conductor layer 61 and the column electrode 
D is electrically connected through a through hole 63 
formed in a column electrode protective layer 14', as il- 
lustrated in Fig. 22. 

[0221] The configuration of other components in the 

40 thirteenth embodiment is approximately the same as 
that in the PDP of the tenth embodiment, and therefore 
the same reference numerals are used. 
[0222] With the PDP of the thirteenth embodiment, 
due to the electric connection between the conductor 

45 layer 61 and the column electrode D with the interposi- 
tion of the column electrode protective layer 14', a dis- 
charge distance between the column electrode D and 
each bus electrode Yb is further decreased, to consid- 
erably reduce a starting voltage for the addressing dis- 

50 charge as compared with that in the prior art. 

[0223] Fig. 23 is a sectional view illustrating a four- 
teenth embodiment of PDP according to the present in- 
vention which is taken in the same position as that in 
Fig. 13 of the sixth embodiment. 

55 [0224] The conductor layer 61 in the PDP of the elev- 
enth embodiment is electrically connected to the column 
electrode D with the interposition of the column elec- 
trode protective layer 14. In the PDP in the fourteenth 
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embodiment, the conductor layer 61 and the column 
electrode D are electrically connected through a through 
hole 63 formed in a column electrode protective layer 
14', as illustrated in Fig. 23. 

[0225] The PDP of the fourteenth embodiment further 
includes a bus electrode Xb1 used in common between 
the row electrodes X placed back to back, and a bus 
electrode Yb1 used in common between row electrodes 
Y placed back to back. 

[0226] The configuration of other components in the 
fourteenth embodiment is approximately the same as 
that in the PDP of the eleventh embodiment, and there- 
fore the same reference numerals are used. 
[0227] With the PDP of the fourteenth embodiment, 
due to the electric connection between the conductor 
layer 61 and the column electrode D with the interposi- 
tion of the column electrode protective layer 14', a dis- 
charge distance between the column electrode D and 
each bus eleclrode Yb1 is further decreased, lo consid- 
erably reduce a starting voltage for the addressing dis- 
charge as compared with that in the prior art. 
[0228] In each of the sixth to fourteenth embodiments, 
the first additional dielectric layer 12A serves as the 
black or dark light absorption layer in order to prevent 
the light generated by the addressing discharge in each 
addressing discharge cell C2 from leaking toward the 
display surface of the panel. Alternatively, instead of the 
use of the first additional dielectric layer 12A as the light 
absorption layer, each of the bus electrodes Xb, Yb may 
be designed to be a multi-layer construction including a 
black layer, and also a black or dark light absorption lay- 
er may be provided between the back-to-back bus elec- 
trodes in order to prevent the light generated by the ad- 
dressing discharge in each addressing discharge cell 
C2 from leaking toward the display surface of the panel. 
[0229] Fig. 24 to Fig. 26 are schematic views illustrat- 
ing a fifteenth embodiment of PDP according to the 
present invention. Fig. 24 is a front view of part of the 
cell structure of the PDP in the fifteenth embodiment. 
Fig. 25 is a sectional view along the V4-V4 line in Fig. 
24. Fig. 26 is a perspective view illustrating the fifteenth 
embodiment. " 

[0230] The configuration of a basic construction of the 
PDP in the Figs. 24 to 26 is approximately the same as 
that in the first embodiment (Figs. 1 to 3), and the com- 
ponents the same as or similar to those in the first em- 
bodiment are designated by the same reference numer- 
als. 

[0231] Each of row electrodes X2 of the PDP in the 
fifteenth embodiment is constructed by: transparent 
electrodes X2a each of which is formed of a transparent 
conductive film, made of ITO or tho like, of a Icttcr-T 
shape made up of a larger width leading end Xa1 and 
a smaller width base end Xa2, and extends in column 
direction in parallel to the front glass substrate 10; and 
a black bus electrode X2b which is formed of a metal 
film extending in the row direction of the front glass sub- 
strate 10 and connected to each of the smaller width 



base ends of the transparent electrodes X2a. 
[0232] Likewise, each of row electrodes Y2 of the 
PDP is constructed by: transparent electrodes Y2a each 
of which is formed of a transparent conductive film, 

5 made of ITO or the like, of a letter-T shape made up of 
a larger width leading end Ya1 and a smaller width base 
end Ya2, and extends in column direction in parallel to 
the front glass substrate 10; and a black bus electrode 
Y2b which is formed of a metal film extending in the row 

10 direction of the front glass substrate 10 and connected 
to each of the smaller width base ends of the transparent 
electrodes Y2a. 

[0233] The row electrodes X2 and Y2 are arranged in 
alternate positions in the column direction of the front 
is glass substrate 10 (the vertical direction in Fig. 24, and 
the right-left direction in Fig. 25). The transparent elec- 
trodes X2a and Y2a are placed along the corresponding 
bus electrodes X2b and Y2b at regular intervals. A trans- 
parent eleclrode X2a extends in the direction of the parl- 
20 ner transparent electrode Y2a and vice-versa so that the 
leading ends Xa1 andYal of the respective transparent 
electrodes X2a and Y2a face each other with a dis- 
charge gap g having a required width between. 
[0234] Tho loading ends Xa1, Ya1 of the respective 
2S transparent electrodes X2a, Y2a of the row electrodes 
X2, Y2 are bent in the direction of the front glass sub- 
strate 1 0 in relation to the respective base end Xa2. Ya2 
extending in parallel to the front glass substrate 1 0, such 
that, as seen from Fig. 25 . faces of the leading ends con- 
so tinued from the back surfaces of the respective base 
ends Xa2, Ya2 face each other approximately in parallel . 
[0235] A recess 11a is provided in a dielectric layer 
11' in a position between the mutually facing leading 
ends Xa1 and Ya1 of the transparent electrodes X2b 
35 and Y2b, and is interposed as an empty space between 
the leading ends Xa1 and Ya1 of the transparent elec- 
trodes X2a and Y2a. 

[0236] Images are generated in the PDP of the fif- 
teenth embodiment as in the case in the PDP of the first 
40 embodiment. The transparent electrodes X2a, Y2a of 
the row electrodes X2, Y2 between which the sustaining 



discharge is produced do not follow the conventional 
pattern in which the leading ends of the electrodes are 
end-to-end with each other (see Fig. 35). The leading 

45 ends Xa1 , Ya1 of the transparent electrodes X2a, Y2a 
are bent respectively in relation to the base ends Xa2, 
Ya2 lo be face-to-face with each other approximately in 
parallel. The recess 1 1 a is formed, in the dielectric layer 
11', in a position between the mutually facing leading 

50 ends Xa1 and Ya1 of the transparent electrodes X2a 
and Y2a. The recess 11a has a function as an empty 
space to shorten a distance of an electric lino force pass- 
ing through the inside of the dielectric layer 1 1 ' when the 
sustaining discharge is caused, resulting in an increase 

55 in electric field strength of the electric line force as com- 
pared of that in the prior art. 

[0237] Hence, the PDP is capable of initiating a sus- 
taining discharge at low drive voltages even when a dis- 
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charge gas has a high xenon-gas content for enhance- 
ment in the luminous efficiency. 

[0238] In the PDP, the recess 11a may be formed in- 
dependently in each display discharge cell C1, or in a 
band shape extending in the row direction. 
[0239] The recess for allowing the surfaces of the re- 
spective transparent electrodes Xa and Ya of the row 
electrode pair (X1 , Y1) to face each other and for pro- 
viding an empty space between the transparent elec- 
trodes X2a and Y2a can be formed directly on the back 
surface of the front glass substrate 10. 
[0240] Fig. 27 and Fig. 28 are schematic views illus- 
trating a sixteenth embodiment of PDP according to the 
present invention. Fig. 27 is a partial front view of the 
cell structure of the PDP in the sixteenth embodiment. 
Fig. 28 is a sectional view along the V5-V5 line in Fig. 27. 
[0241] The PDP in the sixteenth embodiment is con- 
figured such that a bus electrode X3b of a row electrode 
X3 is posilioned opposite Ihe first transverse wall 15A, 
and a base end X3a' of a transparent electrode X3a is 
connected to the bus electrode X3b and extends to a 
position opposite to the column electrode D. placed on 
the protrusion rib 1 7, with the addressing discharge cell 
C2 between. 

[0242] Likewise, a bus electrode Y3b of a row elec- 
trode Y3 is positioned opposite to the second transverse 
wall 1 5B, and a base end Y3a' of a transparent electrode 
Y3a is connected to the bus electrode Y3b and extends 
to a position opposite to the column electrode D ; placed 
on the protrusion rib 17, with the addressing discharge 
cell C2 between. 

[0243] The configuration of other components in the 
sixteenth embodiment is approximately the same as 
that of the PDP in the fifteenth embodiment, and the 
same reference numerals are used. 
[0244] The PDP in the fifteenth embodiment is con- 
figured such that the addressing discharge is produced 
between the bus electrode Y2b and the column elec- 
trode D placed on the protrusion rib 1 7 in each address- 
ing discharge cell C2, whereas the PDP in the sixteenth 
embodiment is configured such that the addressing dis- 
charge is produced between the column electrode D 
placed on the protrusion rib 17 and the base end Y3a' 
of the transparent electrode Y3a extending from the bus 
electrode Y3b to the position opposite to the addressing 
discharge cell C2. 

[0245] Other operations and advantages of the PDP 
are the same as those of the PDP in the fifteenth em- 
bodiment. 

[0246] Fig. 29 is a sectional view of a PDP according 
to a seventeenth embodiment of the present invention 
which is taken in the same position as that in Fig. 25. 
[0247] In the PDP in the seventeenth embodiment, as 
in the case of the PDP in the fifteenth embodiment, bus 
electrodes X2b', Y2b' of the respective row electrodes 
X2, Y2 placed in a position opposite to the addressing 
discharge cell C2 each have a black conductive layer. 
Black or dark light absorption layers 70 respectively ex- 



tend in the row direction between the back-to-back bus 
electrodes X2b' and Y2b\ the back-to-back bus elec- 
trodes being positioned in adjacent display lines and 
facing the same addressing discharge cell C2. A face of 
5 the addressing discharge cell C2 facing toward the front 
glass substrate 1 0 is covered with the light absorption 
layer 70 and the black or dark conductive layers of the 
bus electrodes X2b' and Y2b\ 

[0248] The configuration of other components in the 

10 seventeenth embodiment is approximately the same as 
that in the PDP of the fifteenth embodiment, and the 
same reference numerals are used. 
[0249] With the PDP according to the seventeenth 
embodiment, the light generated in the addressing dis- 

'5 charge cell C2 is blocked by the light absorption layer 
70 and the black or dark conductive layers of the bus 
electrodes X2b' and Y2b' to be prevented from leaking 
toward the display surface of the front glass substrate 
10. Further, the reflection of ambient light passing 

20 through the front glass substrate 1 0 onto an area corre- 
sponding to the addressing discharge cell C2 is prevent- 
ed, thus enhancing the contrast in the display image. 
[0250] Other operations and advantages are the 
same as those in the fifteenth embodiment. 

25 [0251] Fig. 30 and Fig. 31 are schematic views illus- 
trating an eighteenth embodiment of a PDP according 
to the present Invention. Fig. 30 is a sectional view of 
the PDP in the eighteenth embodiment which is taken 
in the same position as that in Fig. 25. Fig. 31 is a per- 

30 spective view of the eighteenth embodiment. 

[0252] The PDP in the eighteenth embodiment has a 
similar configuration to that of the PDP in the fifteenth 
embodiment, but a priming particle generating layer 80 
is provided on parts of the column-electrode protective 

35 layer 14, first transverse wall 15A. second transverse 
wall 1 5B and vertical wall 1 5C which are not opposite to 
the column electrode D, in each addressing discharge 
cell C2. 

[0253] The priming particle generating layer 80 is 
40 formed of ultraviolet-region light emissive materials hav- 
ing an afterglow characteristic in which, for example, the 
material is excited by ultraviolet rays having a predeter- 
mined wavelength or more, to continuously emit ultravi- 
olet rays for 0.1 msec or more, preferably, for the length 
^5 of the addressing period or more (e.g. 1.0 msec or 
more). 

[0254] The priming particle generating layer 80 made 
of the ultraviolet region light emissive material may in- 
clude a material having a lower work function (e.g. 4.2 

50 eV or less), namely, a material having a higher coeffi- 
cient of secondary electron emission (a high y material). 
[0255] Examples of materials having a small work 
function and insulation properties include: oxides of al- 
kali metals (e.g. Cs 2 0: work function 2.3 eV); oxides of 

55 alkali-earth metals (e.g. CaO, SrO, BaO); fluorides (e. 
g. CaF 2 , MgF 2 ); a material which crystal defects, impu- 
rities, or the like are caused in crystal to produce an im- 
perfection level for an increase in a coefficient of sec- 
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ondary electron emission (e.g. MgOx having a compo- 
sition ratio of Mg:0 changed from 1:1 to cause crystal 
defects); T10 2 ; Y 2 0 3 ; and so on. 
[0256] Another ultraviolet region light emissive mate- 
rials have afterglow characteristics in which when the 5 
materials are excited by a 147nm -wavelength vacuum 
ultraviolet rays radiated from xenon included in the dis- 
charge gas by a discharge, to continuously emit ultravi- 
olet light for 0.1 msec or more, preferably 1 .0 msec or 
more (i.e. a time length of an addressing period or 10 
more). Examples of such ultraviolet region light emis- 
sive materials include BaSi 2 0 5 :Pb 2+ (a wavelength of 
emitted light: 350 nm), SrB 4 0 7 F:Eu 2+ (a wavelength of 
emitted light: 360 nm), (Ba, Mg, Zn) 3 Si 2 0 7 :Pb 2+ (a 
wavelength of emitted light: 295 nm), YF 3 :Gd, Pr, and is 
so on. 

[0257] The configuration of other components is the 
same as that in the fifteenth embodiment, and therefore 
Lhe same reference numerals are used. 
[0258] In the PDP of the eighteenth embodiment, the 20 
147nm-wavelength vacuum ultraviolet light is radiated 
from xenon included in the discharge gas by a reset dis- 
charge of a concurrent reset period in which wall charg- 
es arc formed (or erased) in all the display discharge 
cells C1 , and then excites the priming particle generat- 25 
ing layer 80 provided in each addressing discharge cell 
C2 to allow it to emit ultraviolet rays. The ultraviolet rays 
excites the protective layer (MgO layer) overlying the 
additional dielectric layer 12 and the high y material of 
the priming particle generating layer 80 if the layer 80 30 
includes it, to allow them to emit priming particles. 
[0259] The priming particle generating layer 80 con- 
tinuously emits the ultraviolet rays for at least 0.1 msec 
or more due to the afterglow characteristic of the ultra- 
violet-region light emissive materials forming the layer 35 
80. Hence, during the addressing period following the 
concurrent reset period, a sufficient quantity of priming 
particles can be ensured in each addressing discharge 
cell C2 to cause an addressing discharge. Accordingly, 
the occurrence of a false discharge or a discharge time 40 
lag incident to a decrease in priming particle quantities 
"with the passage of time after the completion of the reset 
discharge is prevented. 

[0260] Other operations and advantages are the 
same as those In the fifteenth embodiment. 45 
[0261] Fig. 32 and Fig. 33 are schematic views illus- 
trating a nineleenlh embodiment of the PDP according 
to the present invention. Fig. 32 is a sectional view of 
the PDP in the nineteenth embodiment which is taken 
at the same position as that in Fig. 25. Fig. 33 is a per- so 
spective view in the nineteenth embodiment. 
[0262] The PDP in the nineteenth embodiment differs 
from the PDPs in the fifteenth to eighteenth embodi- 
ments in that the protrusion rib is not provided for bring- 
ing the column electrode closer to the bus electrode in 55 
each addressing discharge cell, and therefore a column 
electrode D1 . is shaped in a straight line shape even in 
an area opposite to an addressing discharge cell C2\ 



[0263] In the addressing discharge cell C2', a dielec- 
tric layer 90 made of high ?. materials having 50 or more 
(50 to 250) of a relative permittivity e is provided and 
reduces the discharge space in each addressing dis- 
charge cell C2' (a space-distance between the bus elec- 
trode Y2b and the dielectric layer 90). 
[0264] Examples of the high e. materials for the dielec- 
tric layer 90 include SrTi0 3 and the like. 
[0265] The configuration of other components in the 
nineteenth embodiment is approximately the same as 
that of the PDP in the fifteenth embodiment, and there- 
fore the same reference numerals are used. 
[0266] In the PDP of the nineteenth embodiment, the 
addressing discharge is produced between the elec- 
trodes D1 and Y2b with interposition of the high e ma- 
terials forming the dielectric layer 90 in each addressing 
discharge cell C2\ and the high e materials has 50 or 
more of a relative permittivity e. Hence : an apparent dis- 
charge-distance between Lhe column electrode D1 and 
the bus electrode Y2b between which the addressing 
discharge is caused is shortened, resulting in a de- 
creased starting voltage for the addressing discharge. 
[0267] Other operations and advantages are the 
same as those in the fifteenth embodiment. 
[0268] The terms and description used herein are set 
forth by way of illustration only and are not meant as 
limitations. Those skilled in the art will recognize that 
numerous variations are possible within the spirit and 
scope of the invention as defined in the following claims. 



Claims 

1. A plasma display panel, including: 
a front substrate (10); 

a plurality of row electrode pairs (X, Y) arranged 
in a column direction on a back surface of the 
front substrate (10), and each extending in a 
row direction and forming a display line (L); 
a dielectric layer (11) covering the row elec- 
trode pairs (5£7Y) on the back surface of the 



front substrate (10); 

a back substrate (13) placed opposite the front 
substrate (10) with a discharge space inter- 
posed; and 

a plurality of column electrodes (D) arranged in 
the row direction on a surface of the back sub- 
strate (13) facing toward the front substrate, 
and each extending in the column direction to 
intersect the row electrode pairs (X, Y) and form 
unit light -omitting areas in the discharge space 
at the respective intersections, the plasma dis- 
play panel characterised in: 

that partition walls (15A), (15C) provided 
for surrounding each of the unit light-emit- 
ting areas to define the unit light-emitting 
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areas; 

that a dividing wall (15B) is provided in 
each of the unit light-emitting areas; 
that each unit light-emitting area is divided 
by the dividing wall (15B) into a first dis- 5 
charge area (C1) facing mutually opposite 
parts of the respective row electrodes (X), 
(Y) constituting each of the row electrode 
pairs (X, Y) and providing for a discharge 
produced between the mutually opposite 10 
row electrodes (X), (Y), and a second dis- 
charge area (C2) facing a part (Yb) of one 
row electrode (Y) of the row electrodes in- 4. 
itiating a discharge in association with the 
column electrode (D), and providing for the '5 
discharge produced between the column 
electrode (D) and the part (Yb) of the one 
row electrode (Y); and 
that a communicaling element (r) is provid- 
ed between the first discharge area (C1) 20 
and the second discharge area (C2) for 
communication from the second discharge 
area (C2) to the first discharge area (C1). 

5. 

A plasma display panel according to claim 1 , char- 25 
acterised in: 

that each of the row electrodes (X), (Y) consti- 
tuting each of the row electrode pairs (X, Y) 
comprises an electrode body (Xb), (Yb) extend- 30 6. 
ing in the row direction, and transparent elec- 
trodes (Xa), (Ya) each protruding from the elec- 
trode body (Xb), (Yb) in the column direction in 
each unit light-emitting areas to face the other 
one of the row electrodes constituting the row 35 
electrode pair (X ( Y) with a discharge gap (g) 
between: and 

that the electrode body (Yb) of at least one row 
electrode (Y) of the row electrodes (X), (Y) is 
opposite the second discharge areas (C2) to al- 40 
low the discharge to be caused between the 
electrode body (Yb) and the column electrode 
(D) in each second discharge area (C2). 

A plasma display panel according to claim 1 , char- 45 
acterised in: 

that each of the row electrodes (X1 ), (Y1 ) con- 
stituting each of the row electrode pairs (X1 f 
Y1) comprises an electrode body (X1b), (Y1b) so 
extending in the row direction, and transparent 
electrodes (X1a), (Y1a) each protruding from 
the electrode body (X1b), (Y1b) in the column 
direction in each unit light-emitting area to face 
the other one of the row electrodes constituting 55 
the row electrode pair (x1 , Y1 ) with a discharge 7. 
gap between, and each having an extended 
part (X1 a'), (Y1a') extending from the electrode 



body (X1b), (Y1b) in the direction opposite to 
the transparent electrode of the other one of the 
row electrodes: and 

that the extended part (Y1 a') of the transparent 
electrode (Y1a) of at least one row electrode 
(Y1) of the row electrodes (X1), (Y1) is opposite 
the second discharge area (C2) to allow the dis- 
charge to be caused between the extended part 
(Y1a') of the transparent electrode (Y1a) and 
the column electrode (D) in the second dis- 
charge area (C2). 

A plasma display panel according to claim 1 , char- 
acterised in that an additional element (12) juts out 
from a part of the dielectric layer (11) opposite each 
of the second discharge areas (C2), in a direction 
of the second discharge area (C2), and coming in 
contact with the partition walls (15A), (15C) defining 
Ihe corresponding unit light-emitting area, lo block 
the second discharge area (C2) from the unit light- 
emitting area adjacent thereto but not associated 
therewith. 

A plasma display panel according to claim 1 , char- 
acterised in that a black or dark-coloured light ab- 
sorption layer is provided on an area opposite each 
of the second discharge areas (C2) on the front sub- 
strate (10) side. 

A plasma display panel according to claim 5, char- 
acterised in: 

that each of the row electrodes (X), (Y) consti- 
tuting each of the row electrode pairs (X, Y) 
comprises an electrode body (Xb), (Yb) extend- 
ing in the row direction, and transparent elec- 
trodes (Xa), (Ya) each protruding from the elec- 
trode body (Xb), (Yb) in the column direction in 
each unit light-emitting area to face the other 
one of the row electrodes constituting the row 
electrode pair with a discharge gap (g) be- 
tween; 

that the electrode body (Yb) of at least one row 
electrode (Y) of the row electrodes (X), (Y) is 
opposite the second discharge area (C2) to al- 
low the discharge to be caused between the 
electrode body (Yb) and the column electrode 
(D) in the second discharge area (C2); and 
that the light absorption layer is constituted by 
a black or dark-coloured layer included in the 
electrode body (Xb), (Yb) of the row electrode 
(X), (Y), and a black or dark-coloured layer (20) 
formed in an area opposite to the second dis- 
charge area (C2) on the front substrate side. 

A plasma display panel according to claim 7, char- 
acterised in: 
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that an additional element (12) juts out from a 
part of the dielectric layer (1 1 ) opposite each of 
the second discharge areas (C2) in a direction 
of the second discharge area, to come in con- 
tact with the partition walls (15A) ; (15C) defin- 5 
ing the corresponding unit light-emitting area, 
in order to block the second discharge area 
(C2) from the unit light-emitting area adjacent 
thereto but not associated therewith; and 
that the additional element (12) is formed of a to 
black or dark-colored material to constitute the 
light absorption layer. 

8. A plasma display panel according to claim 1 , char- 
acterised in that a phosphor layer (1 6) is provided 1$ 
only in the first discharge area (C1) for emitting light 

by means of the discharge. 

9. A plasma display panel according lo claim 1 , char- 
acterised in that a protrusion element (1 7) provid- 20 
ed in an area opposite to the second discharge area 
(C2) on the back substrate (13) side and between 

the back substrate (13) and the column electrode 
(D), and protruding into the second discharge area 
(C2) in the direction of the front substrate (10), to 25 
allow a part of the column electrode (D) opposite 
each of the second discharge electrodes (C2) to jut 
out in the direction of the front substrate (10). 

1 0. A plasma display panel according to claim 1 , char- 30 
acterised in that a priming particle generating layer 
(30) is provided in each of the second discharge ar- 
eas (C2) of the unit light-emitting areas. 

1 1 . A plasma display panel according to claim 1 0, char- 35 
acterised in that the priming particle generating 
layer (30) is formed of a ultraviolet-region light emis- 
sive material having an afterglow characteristic of 
continuously radiating ultraviolet rays when the ma- 
terial is excited by ultraviolet rays having a prede- 40 
termined wavelength. 



1 2. A plasma display panel according to claim 1 1 , char- 
acterised in that the ultraviolet-region light emis- 
sive material has an afterglow characteristic for 0.1 45 
msec or more. 

1 3. A plasma display panel according to claim 1 1 , char- 
acterised in that the ultraviolet-region light emis- 
sive material has an afterglow characteristic for 1 so 
msec or more. 

1 4. A plasma display panel according to claim 1 1 , char- 
acterised in that the priming particle generating 
layer (30) includes a material having a work function 55 
of 4.2 eV or less. 

15. A plasma display panel according to claim 1 , char- 



acterised in that a dielectric layer (40) formed of a 
material having a relative permittivity of 50 or more 
is provided in a position in each of the second dis- 
charge areas (C2) on the back substrate (13) side 
in a form of being interposed between the column 
electrode (D) and the part (Yb) of the one row elec- 
trode (Y) initiating the discharge in association with 
the column electrode (D). 

16. A plasma display panel according to claim 1 , char- 
acterised in that the communicating element (r) is 
constituted by a clearance formed between thef ront 
substrate (1 0) and the dividing wall (1 5B) by deter- 
mining a height of the dividing wall (15B) dividing 
off the first discharge area (C1 ) and the second dis- 
charge area (C2) in each unit light-emitting area to 
be less than a height of the partition walls (15A), 
(15C) for defining the periphery of the unit light- 
emitling area. 

17. A plasma display panel according to claim 1 , char- 
acterised in that the communicating element is 
constituted by a groove formed in the dividing wall 
(15B) dividing off the first discharge area (C1) and 
the second discharge area (C2), and having both 
ends opening toward the first discharge area (C1) 
and the second discharge area (C2). 

18. A plasma display panel according to claim 1 , char- 
acterised in: 

that an additional element (12) juts out from a 
part of the dielectric layer (11) opposite each of 
the second discharge areas (C2) in a direction 
of the second discharge area (C2), to come in 
contact with the partition walls (15A), (15C) de- 
fining each of the unit light-emitting areas, in or- 
der to block the second discharge area (C2) 
from the unconnected unit light-emitting area 
adjacent thereto; and 

that the communicating element (r) is formed 
— in~th^alJditroTTa1l5leTT^tTt2y: 



19. A plasma display panel according to claim 1 , char- 
acterised in that either a high relative permittivity 
dielectric layer (51) formed of a material having a 
required relative permittivity, or a conductor layer 
(61) formed of an electrically-conductive material, 
is provided on the back substrate (1 3) in each of the 
second discharge areas (C2). 

20. A plasma display panel according to claim 1 9, char- 
acterised in that the material forming the high rel- 
ative permittivity dielectric layer (51) has a relative 
permittivity of 50 or more. 

21 . A plasma display panel according to claim 1 9, char- 
acterised in: that the second discharge area (C2) 
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is further divided into a first area (C2a) positioned 
between the column electrode (D) and the part (Yb) 
of the one row electrode (Y) initiating the discharge 
in associated with the column electrode (D), and a 
second area (C2b) having the area of the second 5 
discharge area with the exception of the first area 
(C2a), and either the high relative permittivity die- 
lectric layer or the conductor layer is formed in the 
first area of the second discharge area. 

that the second discharge area (C2) is further 10 
divided into a first area (C2a) positioned between 
the column electrode (D) and the part (Yb) of the 
one row electrode (Y) initiating the discharge in as- 
sociated with the column electrode (D), and a sec- 
ond area (C2b) having the area of the second dis- *5 
charge area with the exception of the first area 
(C2a); and 

either the high relative permittivity dielectric 
layer (51) or the conductor layer (61) is formed in 
the first area (C2a) of the second discharge area 20 
(C2). 

22. A plasma display panel according to claim 21 , char- 
acterised in that a priming particle generating layer 
(52) is provided in the second area (C2b) of each 25 
of the second discharge areas (C2). 

23. A plasma display panel according to claim 22, char- 
acterised in that the priming particle generating 
layer (52) is formed of a ultraviolet-region light emis- 30 
sive material having an afterglow characteristic of 
continuously radiating ultraviolet rays when the ma- 
terial is excited by ultraviolet rays having a prede- 
termined wavelength. 

35 

24. A plasma display panel according to claim 23, char- 
acterised in that the ultraviolet- region light emis- 
sive material has an afterglow characteristic for 0.1 
msec or more. 

40 

25. A plasma display panel according to claim 23, char- 
acterised in that the ultraviolet-region light emis- 
sive material has an afterglow characteristic for 1 
msec or more. 

45 

26. A plasma display panel according to claim 

the Iwenly-second feature, a Iwenty-sixlh feature in 
that the priming particle generating layer includes a 
material having a work function of 4.2 eV or less. 

50 

27. A plasma display panel according to claim 1 9, char- 
acterised in that a high relative permittivity dielec- 
tric layer (62) is provided on a face, facing the front 
substrate (10), of the conductor layer (61) formed 

in each of the second discharge areas (C2). 55 

28. A plasma display panel according to claim 1 9, char- 
acterised in that the conductor layer (61 ) is formed 



on a column-electrode protective layer (14') cover- 
ing the column electrodes (D), and is electrically 
connected to the column electrode (D) through a 
conducting element with the interposition of the col- 
umn-electrode protective layer (14'). 

A plasma display panel according to claim 28, char- 
acterised in that the conducting element electrical- 
ly connecting the conductor layer (61 ) to the column 
electrode (D) is a through hole (63) formed in the 
column-electrode protective layer. 

. A plasma display panel according to claim 1 9, cara- 
cterised in: 

that the one row.electrodes (Y) and the other 
row electrodes (X) constituting the row elec- 
trode pairs (X, Y) are arranged in alternate po- 
sitions in each display line in the column direc- 
tion such that one row electrodes (Y) of adja- 
cent row electrode pairs (X, Y) are arranged 
back to back and the other row electrodes (X) 
of adjacent row electrode pairs (X, Y) are ar- 
ranged back to back; 

that either the high relative permittivity dielec- 
tric layer (51) or the conductor layer (61) is 
formed in the second discharge area (C2a') op- 
posite to the parts (Yb) of the back-to-back one 
row electrodes (Y) individually initiating the dis- 
charge in association with the column electrode 
(D) f and 

that a space formed between either the high rel- 
ative permittivity dielectric layer (51 ) or the con- 
ductor layer (61) and the dielectric layer (11) 
covering the row electrode pairs (X, Y), is divid- 
ed by a rib member (12B') extending in the row 
direction into areas respectively facing the 
parts (Yb) of the one row electrodes (Y) ar- 
ranged back to back. 

31 . A plasma display panel according to claim 1 , char- 
acterised in that parts of the row electrodes (X2) p 
(Y2), constituting each of the row electrode pairs (X, 
Y), for initiating the discharge therebetween, are op- 
posite each other with an empty space between. 

32. A plasma display panel according to claim 31 , char- 
acterized in that the empty space is constituted by 
a recess (11a) formed in a part of the dielectric layer 
(11 1 ) positioned between the parts of the row elec- 
trodes causing the discharge therebetween. 

33. A plasma display panel according to claim 32, char- 
acterised in that the recess (11a) is formed in an 
island-like form in each of the first discharge areas 
(C1). 

34. A plasma display panel according to claim 32, char- 
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acterised in that the recess (11a) is formed in a 
band shape extending in the row direction and con- 
tinuing between the first discharge areas (C1) ad- 
jacent to each other in the row direction. 

35. A plasma display panel according to claim 31 , char- 
acterised in that the parts of the row electrodes 
(X2), (Y2) constituting each of the row electrode 
pairs. (X2, Y2) for initiating the discharge therebe- 
tween are opposite each other in a face-to-face 
form. 



and the column electrode (D) in each second 
discharge area (C2). 



10 



36. A plasma display panel according to claim 3 1 , char- 
acterised in: 

that each of the row electrodes (X2), (Y2) con- 
stituting each of the row electrode pairs (X2 f 
Y2) comprises an electrode body (X2b), (Y2b) 
extending in Ihe row direction, and transparent 
electrodes (X2a), (Y2a) each protruding from 
the electrode body (X2b), (Y2b) in the column 
direction in each unit light-emitting areas to 
face the other one of the row electrodes consti- 
tuting the row electrode pair with a discharge 
gap (g) between; 

that the electrode body (Y2b) of at least one 
row electrode (Y2) of the row electrodes (X2), 
(Y2) is opposite the second discharge area 
(C2) to allow the discharge to be caused be- 
tween the electrode body (Y2b) and the column 
electrode (D) in each second discharge area 
(02). 

37. A plasma display panel according to claim 3 1 , char- 
acterised in: 
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that each of the row electrodes (X3), (Y3) con- 
stituting each of the row electrode pairs (X3, 
Y3) comprises an electrode body (X3b), (Y3b) 
extending in the row direction, and transparent 40 
electrodes (X3b), (Y3b) each protruding from 

ITveeiectrode y bodnX3D7TIY3DTTrTW^Iirrrm 

direction in each unit light-emitting areas to 
face the other one of the row electrodes consti- 
tuting the row electrode pair with a discharge 45 
gap between; 

that each or the transparent electrodes (X3b), 
(Y3b) has an extended part (X3a'), (Y3a') ex- 
tending from the electrode body (X3b), (Y3b) in 
the direction opposite to the transparent elec- so 
trode of the other one of the row electrodes con- 
stituting the row electrode pair; and 
that the extended part (Y3a') of the transparent 
electrode (Y3a) of at least one row electrode 
(Y3) of the row electrode pair (X3, Y3) is oppo- 55 
site the second discharge area (C2) to allow the 
discharge to be caused between the extended 
part (Y3a*) of the transparent electrode (Y3a) 
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FIG.6 



SECTION V2-V2 
X1 Y1 X1 




30 

BNSDOCID: <EP. 1276131A2 I > 



EP 1 276 131 A2 



FIG.7 




BNSDOCID: <EP . . 1276131A2 I > 



31 



♦ 

EP 1 276 131 A2 



FIG.8 




C2 17 15A 



FIG.9 




15A 



32 



nwcrwiin- <co 



EP 1 276 1 31 A2 

FIG. 10 




C2' 14' 15A 



FIG.1 1 




33 

BNSDOCID: <EP . 1276131A2 I > 



* 

EP 1 276 131 A2 



FIG. 12 




BNSDOCID: <EP . 1276131A2 I > 



34 



EP 1 276 131 A2 



FIG.13 



SECTION V3-V3 




35 



♦ 



♦ 

EP 1 276 131 A2 



FIG.14 

SECTION W3— W3 




BNSDOCID: <EP. .. .. 1276131A2. J > 



36 



EP 1 276 131 A2 



FIG.15 




BNSDOCID: <EP . . 12761 31 A2 I > 



37 



EP 1 276 131 A2 



FIG. 16 



Ya 




38 



BNSDOCIO: <EP 1276131A2 I > 



EP 1 276 131 A2 




BNSDOCID: <EP 1276131A2 I > 



39 



EP 1 276 131 A2 



FIG.18 




BNSDOCID: <EP. ... 1276131A2 I > 



40 



EP 1 276 131 A2 



FIG. 19 




41 



BNSDOCID: <EP 12761 31 A2 I > 



EP 1 276 131 A2 




BNSDOCID: <EP. 1276131A2 I > 



EP 1 276 131 A2 



FIG.21 




43 

BNSDOCID: <EP . . . 1276131A2 I > 



EP 1 276 131 A2 



FIG.22 




44 

BNSDOCID: <EP. . . . . 1276131A2 I > 



EP 1 276 131 A2 




45 

BNSDOCID: <EP 1276131A? I > 



EP 1 276 131 A2 



FIG.24 




BNSDOCID: <EP 1276131A2 I > 



46 



EP 1 276 131 A2 

FIG.25 



SECTION V4-V4 




47 



BNSDOCID: <EP 



1276131A2 I > 



EP 1 276 131 A2 



FIG.27 

V5 -*-| 



15A 




15B 



X3a" 




X3b 


►X3 






-17 


Y3a'" 




Y3b 


*Y3 


Y3a 




-15C 



FIG.28 

SECTION V5— V5 



X3 



Y3 



X3a' X3bX3a 



11a 



Y3a Y3b Y3a' 




15A 



C2 15B 



17 



48 



EP 1 276 131 A2 



FIG.29 




BNSDOCID: <EP_ 1276131A2. 1 > 



49 



EP 1 276 131 A2 



FIG.30 




50 



EP 1 276 131 A2 



FIG.32 




51 



— • — — ■ ■ ■■ v w " "~ ■ . . ... -\~. ..v.. ; >;_^ ■•. .•v.'^i.* . .: ... . 



« 



EP 1 276 131 A2 



FIG.34 

PRIOR ART 




52 



EP 1 276 131 A2 



FIG.35 



PRIOT ART 
SECTION V— V 




FIG.36 

PRIOT ART 



SECTION W— W 




53 



BNSDOCID: <EP 1276131A2 I > 



(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 






(11) 



EP 1 276 131 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

23.11.2005 Bulletin 2005/47 

(43) Date of publication A2: 

15.01.2003 Bulletin 2003/03 

(21) Application number: 02015451.4 

(22) Date of filing: 11.07.2002 



(51) lntCI7: H01J 17/16, H01J 17/49 



(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 
IE IT LI LU MC NL PT SE SK TR 

Designated Extension States: 
AL LX LV MK RO SI 

(30) Priority: 13.07.2001 JP 2001213846 

18.07.2001 JP 2001218297 

22.01.2002 JP 2002013320 

(71) Applicants: 

• Pioneer Corporation 
Meguro-ku, Tokyo (JP) 

• Pioneer Display Products Corporation 
Fukuroi-shi Shizuoka-ken (JP) 



(72) Inventors: 

• Otani, Eishiro, c/o Shizuoka Pioneer Corporation 
Nakakoma-gun, Yamanashi-ken, 409-3843 (JP) 

• Tanlguchi, Hitoshi, 
Shizuoka Pioneer Corporation 
Nakakoma-gun, Yamanashi-ken, 409-3843 (JP) 

• Koshio, Chiharu, 

c/o Shizuoka Pioneer Corporation 
Nakakoma-gun, Yamanashi-ken, 409-3843 (JP) 

• Sato, Yoichi, c/o Shizuoka Pioneer Corporation 
Nakakoma-gun, Yamanashi-ken, 409-3843 (JP) 

(74) Representative: Popp, Eugen et al 
MEISSNER, BOLTE & PARTNER 
Postfach 86 06 24 
81633 Munchen (DE) 



CO 
< 

CO 

CO 
CM 



CL 
III 



(54) Plasma display panel 

(57) In a plasma display panel, a partition wall sur- 
rounds each of discharge cells to define the discharge 
cells. Each of the discharge cells is divided by a second 
transverse wall (15B) into a display discharge cell (C1) 
which is opposite transparent electrodes (Xa.Ya) of 
paired row electrodes (X,Y) to provide for a sustaining 
discharge; and an addressing discharge cell (C2) which 
is opposite a bus electrode (Yb) of the row electrode (Y) 
to provide for an addressing discharge caused between 
the bus electrode (Yb) and a column electrode (D). A 
clearance (r) is provided between the discharge cell 
(C1 ) and the addressing discharge cell (C2) for commu- 
nication between the cells (C1 and C2). 



FIG.1 



V1 




15B 



15A : -J 



V1 



J 



Printed by Jouvc. 75001 PARJS (FR) 



BNSDOCID: <EP . .. 1276131A3.I> 



EP 1 276 131 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 Ol 5451 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



U3 



ii 

o 



Citation of document with indication, where appropriate. 
of relevant passages 



PATENT ABSTRACTS OF JAPAN 

vol. 2000, no. 15 9 

6 April 2001 (2001-04-06) 

-& JP 2000 357463 A (MITSUBISHI ELECTRIC 

CORP), 26 December 2000 (2000-12-26) 

* abstract * 

* figures 6,7 * 



EP 1 316 937 A (PIONEER CORPORATION; 
SHIZU0KA PIONEER CORPORATION) 
4 June 2003 (2003-06-04) 

* paragraphs [0076] - [0093] * 

* figures 1,2 * 



US 2003/127981 Al (0TAN1 EISHIR0 ET AL) 
10 July 2003 (2003-07-10) 

* columns 71-94 * 

* figures 1,2 * 



The present search report has been drawn up for all claims 



Place of ccarch 

Munich 



Relevant 
to claim 



1-37 



1,2,5,6, 
8,9,16, 
31-33,351 



1,2,5,6, 
8,9,16, 
31-33,351 



Dade ol completion of Ihc ooarch 

4 October 2005 



CLASSIFICATION OF THE 
APPLICATION (tnt.CI.7) 



H01J17/16 
H01J17/49 



TECHNICAL FIELDS 
SEARCHED (lnLCI.7) 



H01J 



Examiner 

Hauser, M 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the anrrm c/itegnry 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
I • document eJted fnr other rwwonn 

& member of the same patent lamity, corresponding 
document 



2 



BNSDOCID: <EP . . „ 1276131A3 I. > 



EP 1 276 131 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 02 01 5451 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report 
The members are as contained in the Curopean Talent Office CDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

04-10-2005 



a> 
in 

2 

<r 
O 
n 

U 



Potent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


JP 2000357463 


A 


26-12-2000 


TW 


466525 


B 


01-12-2001 


EP 1316937 


A 


04-06-2003 


CN 


1417832 


A 


14-05-2003 








JP 


2003151445 


A 


23-05-2003 








US 


2003090443 


Al 


15-05-2003 


US 2003127981 


Al 


10-07-2003 


CN 
EP 
JP 


1433G41 
1326263 
2003203571 


A 

A2 
A 


30-07-2003 
09-07-2003 
18-07-2003 



& For more details about this annex : see Official Journal of the European Patent Office, No. 1 2/B2 



1276131A3 I > 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



□ REFERENCED) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




LINES OR MARKS ON ORIGINAL DOCUMENT 



